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YOUR SOURCE 
IDVANCED AIRCRAFT ACCESSORIES 


As recognized leaders in the design and manufacture of precision elec- 
tronic, mechanical and hydraulic equipment, the Simmonds development 
group presents a growing line of advanced products, proven to the latest 
specifications of the U.S. aircraft industry. 


We 


THE NEW SIMMONDS PACITRON 
ELECTRONIC FUEL GAGE 


More than twenty U.S. and foreign airlines are 
equipped with Simmonds electronic fuel gages. 
Now available is the new lightweight Pacitron 
system with the miniaturized amplifier-bridge — 
lightest and most compact unit of its type avail- 
able. The reliability and rugged service which 
have uniformly characterized Simmonds gages 
have established their leadership in the field of 
electronic fuel gaging. 


STRONG LIGHTWEIGHT COWLING LATCH 


In weights of only 6 oz. and 8 oz. withstands 7,000 Ibs. 
in both tension and shear. Flush-fitting. Cowling pull. 
up adjustment. Simple construction—just housing and | 
toggle. For hinged or detachable panels. Accommo-| 
dates principal cowling curvatures. Send for data 
sheet. 


HIGH STRENGTH ACCESS LATCH 


Weighs only 3.2 ounces, yet takes ultimate load of 
2,700 Ibs. tension, 5,000 lbs. shear. For panels, cargo 
doors, radomes and similar surfaces. Pull-up and ad-| 
justment features. Flush when installed; gives positive 
lock, yet unlocks with finger pressure. Only two parts, 
toggle action. 


SIMMONDS PRECISION 
PUSH-PULL CONTROL SYSTEMS 


Simmonds controls 
are positive, precise 
and versatile. Adaptable 
to the most complex require- 
ments, such as bends around 

obstructions, operation under tem- 
perature extremes, precise control 
under vibration. Typical applications 
are operation of pressurized door controls, pro- 
peller governors, parking brakes, etc. Write for 
new, complete design manual. 


HYDRAULIC FUSE 


This quantity measuring fuse acts as an automatic 
shut-off for aircraft hydraulic systems. It closes when: | 
er more than a predetermined amount of liquid! 


passes through the line. 


Look fo Simmonds for the Finest 


in Advanced Air Accessories } 


SIMMONDS 


ee Manufacturers of 
Specialized Electronic, 
Mechanical and Hydraulic 
Equipment for Aircraft 
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Cover—Republic Aviation Corporation's XF-91 
interceptor recently made the first supersonic 
rocket-powered flight that has ever been flown 
by an American combat-type fighter. The 
sweptback wings of this interceptor are inversely 
tapered, have leading-edge slots, and have a 
variable incidence that permits changes in the 


angle of attack. The XF-91 has tandem-type 
landing gear under each wing. It is powered 
by General Electric Company's J-47 with after- 
burner and has as auxiliary power for supersonic 
speeds a 6,000-Ib.-thrust rocket engine manu- 
factured by Reaction Motors, Inc. 
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THIS LANDING GEAR ACTUATOR 
IS PRODUCED BY FOOTE BROS. 
FOR THE BOEING B-47 


takes a strong arm) port 


the landing gear 
for a 185,000 pound 
airplane 


FOOTE BROS. GEAR AND MACHINE CORPORATION 


4545 SOUTH WESTERN BLVD., CHICAGO 9, ILLINOIS 
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ILA. S. News 


A Record of People 


Sixteenth Wright Lecture 


Littlewood Paper Delivered Before Seven 


Audiences Throughout the Country 


ORE THAN 500 PEOPLE HEARD William Littlewood deliver one of the most popular 
talks ever given before a Wright Brothers Lecture audience in Washington, 


D.C., on December 17. 

Additional I.A.S. groups had a simi 
lar pleasure when Otto Kirchner, Direc 
tor of Operational Engineering, Ameri 
can Airlines, Inc., repeated Mr. Little 
wood’s address before other Institute 
Sections. At the time of this writing, 
the lecture was scheduled for presenta 
tion in Cleveland, Seattle, Los Angeles, 
San Diego, Chicago, and Langley, Va. 

Tracing the history of air transporta- 
tion and its equipment over the past 25 
vears, the speaker projected the trends 
into the future and expressed his fear 
that “‘...unless there is a substantial 
change in our attitudes and accomplish 
ments, the manufacture of high-speed 
air transports will depart from these 
American shores just as did the Mer 
chant Marine of the past.”’ 

Mr. Littlewood’s paper evoked some 
interesting prepared comments in Wash 
ington by Charles Froesch, Vice-Presi 
dent, Engineering, Eastern Air Lines, 
Inc.; Col. Francis C. Gideon, U.S.A.F., 
Director of Operations, Military Air 


Left: 


Transport Service; C. F. Horne, Ad- 
ministrator of Civil Aeronautics, Civil 
Aeronautics Administration; and 
Jerome Lederer, Director, Flight Safety 
Foundation and Cornell-Guggenheim 
Aviation Safety Center. Dr. T. P. 
Wright, Vice-President, Research, Cor- 
nell University, served as Chairman of 
the Lecture. 

Several congratulatory cables, re- 
ceived from abroad and read by I.A.S. 
Director S. Paul Johnston, ran as fol- 
lows: 

“Representatives of 14 nations at 
tending at Roma the Second General 
Assembly of the Advisory Group for 
Aeronautical Research and Develop 
ment of the North Atlantic Treaty 
Organization extend to the Institute of 
Aeronautical Sciences hearty congratu 
lations and best wishes on the occasion 
of the Wright Brothers Lecture and 
beginning of the 50th year of human 
flight.” AGARD Chairman, Dr. Theo- 
dore von Karman. 


Lecturer William Littlewood; T. P. Wright, Lecture Chairman; S. Paul Johnston, |.A.S. Director. 


and Events 
of Interest to Institute Members 


“The President, Council, and Mem 
bers send vou greetings on the dccasion 
of the reading of the Sixteenth Wright 
Brothers Lecture by your distinguished 
countryman Mr. William Littlewood. 
Many of us will be with you in spirit and 
look forward to meeting many of you 
next September in London for the 
Anglo-American Aeronautical Confer- 
ence.’ Secrefary, The Royal Aeronau- 
tical Society. 

The complete lecture paper, together 
with the prepared comments and discus- 
sions, will be published in a forthcoming 
issue of the JOURNAL OF THE AERO- 
NAUTICAL SCIENCES. 


Center and right: 


Discussers C. F. Horne, Jerome Lederer, Col. F. C. Gideon, U.S.A.F., and Charles Froesch. 
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1.A.S. 


VISITS 
the NAVY 


As guests of Rear Adm. Rice Botta, Com- 
mander of the Naval Air Material Center, and 
Capt. R. S. Hatcher, Commander of the Naval Air 
Development Center, 70 secret-cleared I.A.S. Cor 
porate Member representatives spent November 
13 and 14 viewing the valuable work being carried 
on at these two Navy installations in Philadelphia 
and Johnsville, Pa. 


INGINE 


RING 


Rk 


VIEW FEBRUARY, 1953 


The two-day program included an inspection 
of all facilities, as well as active demonstrations 
and static displays of equipment developed, tested, 
or produced at the Centers. 

Although the shows at both Centers were of « 
classified nature, these official Navy photographs 
give a good indication of the enthusiasm and in 
terest evinced by an appreciative group of visitors. 

Once again, Navy .. . ‘‘Well done!” 

W.A.S 
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HONORS NIGHT DINNER HIGHLIGHTS 


The 2lst I.A.S. Honors Night Dinner was the largest in Institute history. 
Approximately 1400 people heard General Hoyt S. Vandenberg present a very in- 
teresting talk on "Air Power and New Weapons." (His address will be published - 


along with detailed reports of the dinner and technical meetings - in the April 
Review. ) 


Honors and Awards were presented as follows: American Honorary Fellowship to 
James He. ("Dutch") Kindelberger; Foreign Honorary Fellowship to Charles Clement 
Walker of Great Britain. Eight Fellowships were bestowed upon Carlton Bioletti, 
Philip A. Colman, G. H. Dowty, Louis G. Dunn, Frank W. Fink, John J. Ide, Peter 
Masefield, and Frank N. Piasecki. Recipients of the four Awards were Lt. Col. 


John P. Stapp (Jeffries); Dr. Vincent J. Schaefer (Losey); John Stack (Reed); 
and Dr. Dean R. Chapman (Sperry). 


"ROD" BANKS PRINCIPAL SPEAKER AT PROPULSION MEETING DINNER 


Air Commodore F. R. uanks, Director, Engine Research and Development, Ministry 
of Supply,is scheduled to talk on engine procurement policies and methods used 
in Great Britain at the Flight Propulsion Meeting Dinner in Cleveland,March 13. 


HH 
NECROLOGY 


Frank P. Callahan, I.A.S. Corporate Member representative for General Electric 
Co., died of a cerebral hemorrhage at Schenectady, N. Y., December 21. 


Major R. W. ("Shorty") Schroeder, I.A.S. Founder Member, passed away December 
29 at Maywood, Ill. 


FLUID MECHANICS CONFERENCE 


The Third Midwestern Conference on Fluid Mechanics, sponsored jointly by the 
American Physical Society and local Sections of the I.A.S., AeI.CoE., AeS.CeHe, 
A.S.H.V.E., and A.S.M.E., is scheduled for March 23, 24, and 25, at the Uni- 


versity of Minnesota in Minneapolis. Dr. Re Hermann, University of Minnesota, 
is general chairman. 


NEW I.AeS- CORPORATE MEMBERS 


Ge M. Giannini & Co., Pasadena, California, and East Orange, New Jersey. 
Paul Rosenberg Associates, Mt. Vernon, New York. 
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CALENDAR OF SECTION MEETINGS 


3---Washington Section: National Museum Auditorium, 8:00 pem. Symposium 
on the Development of Turbine-Powered Transports. 

4---Philadelphia Section: Engineers Club of Philadelphia, Dinner, 
7:00 peme; Meeting, 8:00 p.m. Name of the speaker and subject of his 
talk unkown at press time. 

5---Chicago Section: Museum of Science and Industry, 8:00 pem. Presenta- 
tion of William Littlewood's Sixteenth Wright Brothers Lecture on 
"Technical Trends in Air Transport" by Otto E. Kirchner, American 
Airlines, Inc. 

11---Buffalo Section: Touraine Hotel, Social Hour, 7:30 p.m.; Meeting, 
8:00 pem. Robert M. Stanley, President, Stanley Aviation Corp., to 
speak on jet aircraft development in the United States. Talk accom- 
panied by General Electric film, "Jet Story." 

17---Cleveland-Akron Section: University Club, Akron, Ohio, Dinner, 
6:30 peme; Meeting, 8:00 p.m. "The Place for Naval Aviation Under 
the Influence of Supersonic Flight and Atomic Weapons" by Vice Adm. 
Paul Pihl, U.S.N. (Dinner Meeting sponsored by General Tire and 
Rubber Company.) 

17---Ottawa Aeronautical Society: National Research Council Auditoriun, 
8:15 pem. “The Search for Lighter Structural Materials" by R. S. D. 
Collins, Aluminum Company of Canada. 

19---Seattle Section: Sand Point Naval Air Station, 7:30 p.m. "Helicopter 
Design Problems" by Dr. Kurt Hohenemser, McDonnell Aircraft Corp. 

24,---Hagerstown Section: Location not known at press time, 7:30 p.m. 
"Military Air Cargo Trends" by Walter Tydon, Chief Engineer, Fairchild 
Aircraft Division, Fairchild Engine and Airplane Corporation. 

26---San Diego Section: I.A.S. Building, 7:00 p.m. "The Attainment of 
Greater Safety" by Benny Howard, Aviation Consultant. 

2---Boston Section: Measurements Laboratory Auditorium, General Electric 
Company, Lynn, Masse, 8:00 p.m. “Controls and Power Plants in Heli- 
copter Design" by Rene Miller, Vice-President--Engineering, Kaman 
Aircraft Corporation. 


CALENDAR OF I.A.S. NATIONAL MEETINGS 


13 Annual Flight Propulsion Meeting, Carter Hotel, Cleveland, Ohio. 
20-22 AeleEeE., and I.S.A. Joint International Telemetering 
Conference, Edgewater Beach Hotel, Chicago, Illinois. 
15-16 Annual Summer Meeting and Honors Dinner, Los Angeles, California. 
7-17 Fourth International Aeronautical Conference, London, England. 
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MARCH REVIEW DEVOTED TO AIR SAFETY 


of: the papers presented at the recent Air Safety Seminar in Bermuda, plus 


cial report by F.S.F. Director, "Jerry"t Lederer, are being featured in the 
Review. 
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Sir Geoffrey de Havilland 
Awarded Guggenheim 
Medal for 1952 


The Daniel Guggenheim Medal for 
1952 was presented to Sir Geoffrey de 
Havilland, Technical Director of The 
de Havilland Aircraft Company, Ltd., 
of England, at The American Society 
of Mechanical Engineers’ annual ban 
quet held in New York on December 3 
during that society’s Seventy-Third 
Annual Meeting. Since Sir Geoffrey 
was unable to attend the presentation 
because of illness, the award was 
accepted in his behalf by his son, 
Peter de Havilland. 

Accompanying the medal was a 
certificate that cited Sir Geoffrey ‘‘for 
forty years of pioneering in military 
and commercial aircraft and the de 
velopment of long-range jet trans 
port.” 
>» The Medalist—Sir Geoffrey began 
his aeronautical career in 1909 when 
he first began to design aircraft and 
their power plants. His first plane 
crashed, but the second one flew so 
successfully that in the summer of 
1910 he learned to fly in it. The fol 
lowing February, he qualified for the 
Royal Flying Corps brevet, No. 53. 

In his World War I post as Chief 
Designer and Pilot for The Aircraft 
Manufacturing Company, Ltd., of 
England, Sir Geoffrey designed vari 
ous military aircraft. It is said that 
by 1918 planes of the de Havilland de 
sign comprised one-third of the total 
Allied air strength. He founded The 


L.A.S NEWS 


de Havilland Aircraft Company, Ltd., 
in September of 1920. 


The 1952 Guggenheim Medalist has 
been responsible for the designs of 
many production aircraft. The ear- 
lier ones included the FE-1, FE-2, BE- 
1, BE-2, DH-4, ete. Under his tech- 
nical direction, his company pioneered 
the light airplane, the Moth. Among 
the more recent designs have been the 
Albatros, Flamingo, Mosquito, Vam 
pire, Sea Venom, Chipmunk, and 
Comet. The Comet, the world’s 
first jet-propelled transport, ushered 
in the jet-transport age on May 3, 
1952, when it flew passengers and 
cargo between London and Johannes- 
burg. 

Sir Geoffrey is an I.A.S. Honorary 
Fellow and Founder Member and a 
Fellow of the Royal Aeronautical 
Society. 


John Stack Co-Recipient of 
Collier Trophy for Second Time 


The Robert J. Collier Trophy, 
awarded annually ‘‘for greatest 
achievement in aviation in America, 
the value of which has been demon 
strated by actual use during the 
preceding year,’’ was presented for 
the year 1951 to John Stack, F.I.A.S., 
Assistant Director of N.A.C.A.’s Lang- 
ley Aeronautical Laboratory, and his 
associates. The presentation was 
made by the President of the United 
States at the annual Wright Memorial 
Dinner of the Aero Club of Washing 
ton on December 17, 1952. 


John Stack 


Mr. Stack and his associates worked 
on the design, development, and 
application of a ‘“‘transonic throat” 
that made it possible, for the first 
time, to study flow conditions over 
the full transonic speed range in a 
large wind tunnel using a large model. 
This device, announced in May, 1951, 
eliminated the old problem of ‘‘chok- 
ing’’ which had made accurate meas- 
urements unobtainable close to the 
speed of sound in a wind tunnel. It 
made possible the use of relatively 
large models, capable of extensive 
instrumentation, for transonic stud 
ies. It was for this that the Collier 
Trophy for 1951 was given. 

The citation accompanying the 
trophy reads in part: ‘“‘The transonic 


Guggenheim Medalist: Sir Geoffrey de Havilland, the winner of the 1952 Guggenheim Medal, is shown in the picture 
at the left. In the picture on the right are his son, Peter de Havilland, who accepted the award for Sir Geoffrey, Mrs. Peter 
de Havilland, and Dr. Hugh L. Dryden, who made the presentation. 
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wind-tunnel throat is the greatest 
contribution to aeronautical research 
since the use of a wind tunnel by the 
Wright Brothers in the design of the 
first successful airplane. . .”’ 


The first and largest wind tunnel to 
be equipped with this transonic throat 
is the one at Langley now known as 
the 16-ft. transonic wind tunnel. 
(It was formerly called the 16-ft. high 
speed wind tunnel.) Mr. Stack was 
in charge of all phases of the conver 
sion work of this and other tunnels 
changed over for transonic research. 


This presentation marks the second 
time that Mr. Stack has shared in this 
trophy. The Collier Trophy for 1947 
recognized his part in making super 
sonic flight possible. Those receiving 
the 1947 trophy with him were Law- 
rence TD. Bell, A.M.I.A.S., and Major 
(then Captain) Charles E. Yeager, 
U.S.A.F., builder and pilot, respec 
tively, of the Bell X-1. Mr. Stack 
was cited at that time ‘“‘for pioneering 
research to determine the physical 
laws affecting supersonic flight and 
for his conception of transonic re 
search airplanes.” 


Mr. Stack, a native of Lowell, 
Mass., joined the N.A.C.A. in 1928 
as a Junior Aeronautical Engineer 
immediately after his graduation from 
Massachusetts Institute of Tech- 
nology with a B.S. degree in aero 
nautical engineering. After a short 
time, he became Assistant Head of the 
Variable-Density Wind-Tunnel Sec 
tion. By 1939, he was in charge of 
all of N.A.C.A.’s high-speed wind 
tunnels and of the high-velocity air- 
flow research, in general. Three years 
later, he became Chief of the newly 
formed Compressibility Research 
Division. He was appointed Assist- 
ant Chief of Research at Langley in 
1947; some months ago, his title was 
changed to Assistant Director. 


The Collier Trophy was established 
in 1911 by the late Robert J. Collier, 
of New York City, a pioneer sports- 
man aviator, to stimulate the develop- 
ment of aviation in the United States 
and to promote safety in flight. 
Awarded originally by the Aero Club 
of America, it has been administered 
since 1922 by the National 
nautic Association. 


Aero- 


General Doolittle Receives 


Wright Trophy 


The 1952 Wright Brothers Memo- 
rial Trophy was awarded to Lt. Gen. 
James H. Doolittle, U.S.A.F. (Ret.); 
I.A.S. Honorary Fellow, Founder 
Member, and Past-President; and 
Vice-President of Shell Oil Company. 
The presentation was made at the 


Wright Memorial Dinner given in 
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FEBRUARY, 


1953 


WRIGHT TROPHY PRESENTED 
Lieutenant General James H. Doolittle, U.S.A.F. (Ret.), Vice-President of Shell Oil Com 


pany, is shown at th 
Truman, then President of the 
of the National Aeronaut 


Washington, D.C., December 17 
by the Aero Club of Washington. 

This trophy, founded by Dr. God 
frey Lowell Cabot, has 
sented annually since 1948 to an 
American citizen who given 
“significant public service of enduring 
value to aviation Phis public serv 
ice must be accomplished in a civilian 
capacity and cover a period of years 
rather than a year. The 
trophy is administered by the Na 
tional Aeronautic Association, and the 
recipient is selected a committee 
composed of representatives of the 
N.A.A., N.A.C.A., Air Transport 
Association, Aircraft Industries As 
sociation, I.A.S., Aero Club of Wash 
ington, and a member of the avia 
tion press designated by the N.A.A. 
President. 


been pre 


spec ific 


General Doolittle’s service to avia 
tion in a civilian capacity dates back 
to 1924, when he was graduated from 
Massachusetts Institute of Tech 
nology with an aeronautical engineer 
ing degree. (He later received M.S. 
and Sc.D. degrees from M.I.T.) Since 
that time, he has made many contri 
butions to Among them 
are: 


(1) In 1928 and 1929, he directed 
the work of the Guggenheim Founda 
tion in the development of fog-flying 
equipment and on September 29, 
1929, made the first successful flight 
including take-off and 
completely covered c 
plane. 


aviation 


landing—in a 
ckpit of an air 


ght as he receives the Wright Memorial Trophy from Harry S 
United States. 
c Association, watches the presentation. 


Harry K. Coffey (center), President 


(2) In 1934, he served as a civilian 
member of the War Department 
Special Committee on the Army Air 
Corps (Baker Board), which endorsed 
a G.H.Q. Air Force. 

(3) He was an organizer of the Air 
Force Association, its first President 
in 1947, and Chairman of the Board in 
1948-1949. 

(4) Since 1948, he has served as an 
N.A.C.A. member and Chairman of 
its Panel on Research Facilities. 

(5) In 1948-1949, he was an Advi 
sor to the Commission on National 
Security Organizations and the Joint 
Congressional Aviation Policy Board 

(6) He has been Special Advisor on 
Technical Matters to the Chief of 
Staff, U.S.A.F., since 1950 and to the 
Secretary of the Air Force since 1952. 

(7) In 1952, he chairmanned the 
President’s Airport Commission (Doo 
little Commission). 


(8) In 1952, he became Chairman 
of the National Committee estab 
lished to commemorate the fiftieth 


anniversary of the Wright Brothers 


1903 flight. 


Flight Safety Foundation 
Presents Awards 


awards for distinguished 
achievement in safer utilization of ait 
craft were presented by Flight Safety 
Foundation during its annual ait 
safety seminar held last November in 
Bermuda 
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The awards, donated in the interest 
of air safety by Avzation Week, were 
viven to the following: the Direc- 
torate of Flight Safety Research, 
U.S.A.F., Washington, D.C.; Repub- 
lic Aviation Corporation and William 
Stiegutz,. Capt. ‘P. 
Cocquyt, Chief Pilot of Sabena (Bel 
gian) Air Lines; and John E. Lind 
berg, Jr., President of Lindberg Instru 
ment Company. 

The Directorate of Flight Safety 
Research received an award for inspir 
ing design engineers to consider safety 
as an integral part of airplane operat 
ing efficiency and for establishing the 
first university course in the prin 
ciples of air safety and accident inves 
tigation. The award was accepted 
for the Directorate by Brig. Gen. 
Richard J. O'Keefe, Director. 

Republic Aviation Corporation was 
cited for creating an Aircraft Design 
Department specializing in safety, 
and Mr. Stieglitz was cited for his 
work as Design Safety Engineer for 
the corporation. The award was 
accepted jointly by Alexander Kart 
veli, F.I.A.S., Republic’s Vice-Presi 
dent and Chief Engineer, and Mr. 
Stieglitz. 

The citation accompanying the 
award to Captain Cocquyt stated 
that it was given for developing a 
theory of sensory illusions which ex- 
plains several mysterious air accidents 
and offers the hope of averting future 
accidents. 

Mr. Lindberg received his award 
for developing the electronic engine 
analyzer, which enables an aircraft 
crew to isolate power-plant trouble in 
flight. The citation also commends 
Pan American World Airways, Inc., 
and Sperry Gyroscope Company, 
Division of The Sperry Corporation, 
for their cooperation with Mr. Lind- 
berg. 


Attention 
Members! 


All Members of the 
Institute are invited to 
submit material concern- 
ing their activities for 
publication in the “News 
of Members” columns of 
the Aeronautical Engi- 
neering Review. 
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Frye Trophy: 


Jack Frye, F.I.A.S., Chairman of the Board and President, General Aniline 


& Film Corporation, presents the Frye Trophy for 1952 to Douglas Campbell, A.M.1.A.S., 
Vice-President and General Manager, Pan American-Grace Airways, Inc., who accepted it 


on behalf of Panagra. 


Panagra won this trophy, which was established by Mr. Frye in 1952 


as an annual competitive award, for its 4,587-mile flight between Miami, Fla., and Buenos 


Aires, Argentina, in 16 hours and 15 min. 


In making the presentation last December 11, 


Mr. Frye stated: “This award will be given annually to encourage and recognize the advance- 
ment and continuous development and production of faster and more efficient commercial 
transport passenger aircraft, thereby lessening distance and lengthening time to develop world- 


wide communication and understanding.” 


News of Members 


>» St. George Ambler Brown (T.M.), 
Engineer, Engine Test Facility, ARO, 
Inc., has been assigned to the Ram 
Jet Project Branch of the Engine 
Test Facility. In this assignment, he 
will be associated with the first ram- 
jet development test to be conducted 
at the Arnold Engineering Develop- 
ment Center. 

> Christopher Clarkson (A.F.), for- 
merly Civil Air Attaché at the British 
Embassy in Washington, D.C., has 
been appointed American technical 
representative for four British com- 
panies, viz., Vickers-Armstrongs, Ltd.; 
Dowty Equipment Company; British 
European Airways Corporation; and 
Helliwells, Ltd. Mr. Clarkson has 
moved his office from his former 
address on New York's Fifth Avenue 
to Room 917, 342 Madison Avenue, 
New York 17. His phone number 
remains Murray Hill 2-2618. 

> Dr. Hugh L. Dryden (H.F.), Direc- 
tor, N.A.C.A., was elected President 


of the International Union for Theoret 
ical and Applied Mechanics, which 
met during the Eighth International 
Congress for Theoretical and Applied 
Mechanics held at Istanbul, Turkey, 
in August, 1952. The Union was 
organized in 1946 and is sponsored by 
the United Nations Educational, 
Scientific and Cultural Organization. 
Dr. Dryden will serve as President of 
the Union for a 4-year period between 
1952 and 1956. : 

> Dr. Antonio Ferri (A.F.), Professor 
of Aerodynamics, Polytechnic Insti 
tute of Brooklyn, left the United 
States for Rome, Italy, on December 9 
on an official mission for the U.S. Air 
Force and the North Atlantic Treaty 
Organization. Dr. Ferri, in his native 
country of Italy, will cover the super- 
sonic phase of an overall aerodynamics 
program being initiated by NATO. 

> Ephraim Howard (A.F.), Staff Aero- 
Thermodynamicist, Engine Test Fa 

(Continued on page 51) 
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Activity Factor 


The propeller people have a formula for defining 
the so-called ‘‘activity factor’? of any given propeller 
design. It entails a certain amount of calculation 
involving constants and squares and such, but, reduced 
to curbstone language, it generally adds up to the fact 
that there is a lot stirring around within a given small 
area, 


The Institute can compute its own “‘activity factor’ 
somewhat more simply. We don’t go around in as 
many circles as the average propeller (we hope!), but 
we can point to a great deal of stirring about in a large 
area. We like to think that the resulting ‘‘thrust’ 
is helping to propel aviation in 
proper course. 


America along its 


One measure of I.A.S. programs is in the rising tide 
of Section and Branch activity throughout America 
and Canada. Both from the standpoint of quality 
and of quantity, our regional and our scholastic meet 
ings have never been better. We commented on the 
quality aspects several months ago in these pages. 
Now our Membership Department has come up with 
a few statistics that show that our 25 Sections will 
hold over 175 technical sessions this year and that our 
70 Student Branches will conduct over 350 meetings. 
Added together, this comes to almost two I.A.S. 
sessions of some kind or another per working day the 
year around. Not a bad “activity” rating right there. 

On top of that must be added our National Meetings. 
These provide concentrated doses for a large group of 
people at intervals throughout the year. The Twenty 
First Annual Meeting just closed is a fair sample. 
When some 1,500 people come together to sit on hard 
hotel chairs for 4 days in succession to listen to 50-60 


papers and a few symposia tossed in for good measure, 
the stuff must be good. 


One thing that has become more and more apparent 
at the National Meeting level is the ever broadening 
scope of subject matter. Time was when an I.A.S. 
meeting could be built up around a few papers on 
wind-tunnel results and structural studies. In those 
days the aeronautical engineer was either an aero 
dynamics expert or a specialist on continuous beams 
Not so today, as a glance at the 1953 Annual Meeting 
Program will prove. The aeronautical engineer has 
become a jack-of-all-trades. LAS 
member (if such an animal exists) is a physicist, a 
mathematician, and a chemist; 


The “composite” 


a sub-, trans-, and 
supersonic aerodynamicist; a dealer in all kinds of 
to unknown 
conglomerate of air loads, accelerations, and thermal 


stresses. 


indeterminate structures subject an 

He must be a physiologist and a psychologist; 

he dabbles in astronomics and astrophysics; and above 

ill he must know the habits of an electron in a vacuum 

tube. The ‘‘need-to-know” in so many fields has had 
profound effect on all I.A.S. programs. 


We know, too, that to be effective in all such areas 
we must collaborate with 
technical 
We have always been against any competition among 
such bodies. 


and 
widening circle of our 


cooperate an ever 


“sister” societies. 
Such goings on are inefficient, wasteful, 
ind downright silly. We have invited participation 
at all levels with other groups, and we have fitted out 
own programs into all joint efforts that seemed to 
further the common cause in any way. This we will 
continue to do. 


Both from the “‘activity factor’? angle and in line 
with the thoughts of the preceding paragraph, consider 
the overall I.A.S. program of scheduled events for the 


current fiscal year: 
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October 31, 1952: Presentation of the Musick Memo- 
rial Trophy, on behalf of the Royal New Zealand 
Aero Club. The Institute and The Royal Aero 
nautical Society are joint sponsors. Wings Club, 
New York. 


November 13-14, 1952: Inspection Tour, Naval Air 
Material Center, Naval Air 
Development Center, Johnsville, Pa., by Institute 
group. 


Philadelphia, and 


December 1, 1952: 
tion with National Security Industrial Association, 


Air Cargo Day, Joint Participa 


Society of Automotive Engineers, and The Ameri- 
Hotel 


Mechanical Engineers. 


Statler, New York. 


can Society of 


December 2, 1952: 
tion with The American Society of Mechanical 


Heavy Press Program in collabora- 


Engineers, Society of Automotive Engineers, and 
Institute of Mining & Metallurgical 
Hotel Statler, New York. 


American 


Engineers. 


December 3, 1952: 
Guggenheim Medal at The American Society of 


Presentation of the Daniel 


Mechanical Engineers Dinner. (This is a joint 
activity with The American Society of Mechanical 
Engineers and the Society of Automotive Engi- 
neers. ) 


December 12, 1952: Second Convertiplane Congress 
sponsored by The Franklin Institute and assisted 
by the Philadelphia Section of the Institute and 
the American Helicopter Society. 


December 17, 1952: ‘The Sixteenth Wright Brothers 


Lecture, Washington, D.C., Chamber of Com- 
merece Auditorium. The Wright Brothers Me- 


morial Trophy and Collier Trophy for 1952 pre- 


sented at Aero Club of Washington Dinner. (The 


January 26-29, 1953: 


Institute is represented on selection boards for 
both these Trophies.) 


Twenty-First Annual Meeting, 
Hotel Astor, New York. Joint Sessions will be 
included with the American Helicopter Society, 
American Rocket Society, Institute of Navigation, 


American Meteorological Society, Institute of 
Radio Engineers, Radio Technical Commission 


for Aeronautics, Soaring Society of America, and 
The Daniel and Florence Guggenheim Aviation 
Safety Center at Cornell University. 

March 13, 1953: Eighth Annual Flight Propulsion 


Cleveland, Ohio. Supported by the 
Institute’s Cleveland Section and in collaboration 


Meeting, 


with the Lewis Flight Propulsion Laboratory of 
the National Advisory Committee for Aeronautics. 


May 20-22, 1953: 


ference, Chicago. 


International Telemetering Con 
Held jointly by the Institute 
of the Aeronautical Sciences, American Institute 
of Electrical Engineers, Institute of Radio Engi 
neers, and Instrument Society of America. 


July 15-16, 1953: Annual Summer Meeting. Los 


Angeles. 
September 7-17, 1953: Fourth International Aero 
nautical Conference, The Royal Aeronautical 


Society and Institute of the Aeronautical Sciences. 
London, England. 


Obviously this is a busy year, but it is not in any 
sense an abnormal one. When we are not involved 
with meetings abroad, some other project will be coming 
up to take their place. This is the sort of thing your 
Institute will continue to do in order to push its 
“activity factors’ to new high levels in the future. 
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Reliability 
in 
Guided-Missile Systems 


RICHARD R. CARHART* 
The RAND Corporation 


INTRODUCTION 


— WARFARE DEMANDS the most advanced 
weapons that science and technology can pro- 
duce. Yet the development and performance of these 
new weapons, with their great complexity, have focused 
wide attention on the increasingly critical and urgent 
problem of reliability. 

The high rate of failure in military electronic equip- 
ment, due to the highly complicated nature of the prob 
lems involved, is particularly serious. To deal with 
this problem, the Research and Development Board 
in the Department of Defense established last year 
an Ad Hoc Group on Reliability of Electronic Equip 
ment. An extensive survey! of the problem resulted 
in (1) a progress report embodying far-reaching conclu 
sions and recommendations, (2) a continuing Research 
and Development Board electronic-reliability activity, 
and (3) a directive from the Secretary of Defense to 
the three Services stating, ‘‘Reliability must be a prime 
objective in all phases of the procurement and use of 
electronic equipment, beginning with the establish- 
ment of military characteristics and including opera 
tional training, maintenance, organization and facil 
ities, as well as the quality of the equipment.”’ 

In the field of guided missiles, the reliability problem 
is particularly acute. 


Presented to the Los Angeles Section, I.A.S., Los Angeles, 
November 6, 1952. 
* Physicist. 


It is acute partly because the 
whole technology of missiles is new and also because of 


The V-2 being placed in position for launching at U.S. Army 
Ordnance White Sands Proving Grounds, N.M., in 1946. 


the novel and complex mechanical and _ electronic 
devices that must operate under severe environmental 
conditions. Thus, the missile reliability problem in- 
cludes the entire problem of electronic reliability in 
an exaggerated form. Reliability has been a familiar 
problem in missile-testing activities during the last 5 
years, and, with the recent acceleration of the guided 
missile program, it becomes important to focus atten- 
tion on the problem of reliability in order to ensure a 
successful national effort in the field of guided missiles. 
The purpose of this paper is to discuss the technical 
problem of reliability in guided-missile systems. 


STATEMENT OF THE PROBLEM 


Let us begin by stating the problem. Guided 
missiles involve the use of a multiplicity of electrical, 
mechanical, and electromechanical devices under severe 
conditions. All of these components must operate 
during the time the missile is in the air. In addition, 
before and during the flight phase, an organization of 
men and machines must also perform properly on the 
And finally, a 
complex man-machine support system must function 
properly in development, production, supply, testing, 
and maintenance to ensure the desired operation of the 
guided-missile system. 


ground, on shipboard, or in aircraft. 


The problem is to achieve and 
maintain optimum reliability in guided-missile systems, 
including both men and machines. 

Several terms in this statement need emphasis. 
First, the objective is to achieve and maintain relia- 
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bility, so that reliability is a problem throughout the 
service life of the missile and is not merely a matter of 
“debugging” the bird and system during its develop- 
Second, ‘“‘reliability”’ probability of 

more specifically, the reliability of a given 
component or system ts the probability that it will per- 


ment. means 


success; 


form its required function under operational conditions 
for a specified operating time. 


As an example consider 
a rocket motor. 
the thrust. 


One of its performance parameters 1s 
Suppose that for successful motor per- 
formance the thrust must lie within certain limits for a 
specified time. These performance limits, together 
with the required operating time, define the task, that 
is -the performance requirements. A motor whose 
thrust lies within the task limits for the required time 
is successful; one whose thrust falls outside the limits 
during performance fails. 

The distribution of performances can be established 
by measuring the thrust of a number of motors. Most 
of the thrust values initially will lie inside the task 
limits. During the operating time, however, some of 
them will drift outside, and the performance distri- 
bution function broadens. At the end of the operating 
period, a certain fraction of the motors will still have 
thrusts within the task limits. This fraction is the 
probability that a motor will perform within the task 
limits during the operating period and is numerically 
equal to the reliability. 

Similar remarks hold for the remaining performance 
parameters of the motor. In general, the performance 
distribution will thus include all the operating charac- 
teristics necessary to determine the state of the system 
for the purpose at hand, and, in the same way, the task 
will include all the performance limits so that each 
performance parameter in the performance distribution 
is matched by performance limits in the task. The 
reliability of the system is then the probability that all 
the performance parameters lie within their task limits 
for the duration of the operating period. 

It is important to note that the reliability depends 
not only on the spread of the system performances 
(which is affected by the environment) but also on the 
task and the operating time. In general, the reliability 
of a system is decreased if the task limits are narrowed 
or if the operating time is increased. The reliability 
also tends to be lowered if the performance spread is 
broadened, either through less quality control or 
through increased environmental severity. For exam- 
ple, in a guidance system, high temperatures in flight 
may broaden the spread in electron-tube performance 
far beyond that found under laboratory conditions, with 
a consequent decrease in guidance reliability. 

In the case of missiles, it is convenient to exclude 
from reliability those failures caused by direct enemy 
action and to treat them separately under vu/nerabil- 
ity. 

Reliability may be split further into so-called ‘‘aborts”’ 
and “‘inaccurates.’"’ Aborts are failures that result in 
drastic, unusual, and unexpected performances lying 


far outside the normal performance spread. This 


normal spread is then considered under accuracy, and 
reliability becomes the probability that the missile will 
not abort. This split of reliability into accuracy and 
nonabort probability is useful in some cases but is 
artificial since many marginal failures in the components 
(in the guidance, for example) may result in missile 
aborts. Thus, system accuracy and reliability are 
interrelated by the marginal performance of com- 
ponents. 


Wuy Is THE PROBLEM DIFFICULT? 


Now let us see why the reliability problem is diffi- 
cult. Improving reliability is of course part of the 
development, production, and use of any new techno- 
logical device. For relatively simple systems, there is 
a definite period of ‘‘debugging’’ in which the faults 
are easy to detect and eliminate, and the reliability 
problem is solved. In large systems, however, the 
problems of finding and curing the ailments increase 
rapidly with complexity and require a more scientific 
approach, which will be called reliability control and 
discussed briefly later in the paper. 

Guided missiles are at the forefront of modern science 
and technology, and missile engineering requires the 
integration of new fields of aerodynamics, propulsion, 
servo-mechanics, and electronics. In addition, the 
whole missile industry is having “‘growing pains’’ 
under the impetus of the present accelerated programs. 
These are all general reasons why reliability is a prob- 
lem in guided missiles, and they are common to other 
weapons as well. 

In addition, there are six technical factors that make 
the reliability problem particularly serious in guided 
missiles. 

(1) Complexity——Modern guided-missile systems 
are extremely complex in terms of both the number of 
parts in the structure and their many interactions in 
functions. This high degree of complexity tends to 
increase the chances of failure. For a missile with 50 
components in series, each with a reliability of 99 per 
cent, the overall reliability is only 60 per cent. For 
a system of 300 such components, the probability of 
success is only 5 per cent! In piloted aircraft an abort 
rate of about 5 per cent is generally considered accept- 
able.2 If missiles carrying atomic warheads were 
involved, this rate would mean ‘‘throwing away” 5 
per cent of the atomic-missile stockpile, since the war- 
head can rarely be recovered from a missile that really 
‘“‘aborts.’’? Nevertheless, let us use the figure of 5 
per cent aborts to see what the average component relia- 
bility would have to be. If the missile were considered 
to consist of five components (e.g., motor, control 
system, guidance system, fuze, and warhead), the fail- 
ure rate of each would have to be only 1 per cent. If 
the missile were broken into 50 smaller components, 
the failure rate would have to be only 0.1 per cent; 
in other words, the average component reliability would 
have to be 99.9 per cent! The moral to be drawn from 
these complexity arguments is simple. The failure 
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Preparatory to the firing of the V-2 Rocket at White Sands Proving 
Grounds, N.M., May 19, 1946, many intricate details were neces- 
sary in assembling the missile for the tests. U.S. Army Ordnance 
personnel put finishing touches to the rocket before hauling it to the 
launching site. 


rate of the major components of a missile system must 
be at least an order of magnitude smaller than the 
failure rate of the missile itself, while the failure rate 
of the many parts (such as motors, vacuum tubes, 
valves, etc.) must be several orders of magnitude 
smaller than the failure rate of the missile. 


(2) Lack of Component Redundancy.—Most of the 
components of a missile system are in series, in the 
sense that any failure of a component fails the missile. 
Considering the components as links in the chain 
comprising the missile, it is clear that the chain is 
literally no stronger than its weakest link; the system 
cannot be more reliable than its least reliable compo- 
nent. This is in strong contrast to a piloted aircraft, for 
example, where the probability of failure is greatly 
reduced through redundancy by 
components and a copilot 
links in the chain. 

(3) Lack of Feedback.—In order to detect and cure 
failures, it is necessary to determine the cause of failure. 


having stand-by 


that is, by having parallel 


This is not an easy task even in ordinary engineering 
work where direct inspection and instrumentation are 
possible during the operation. In missiles it is a far 
more difficult problem because the feedback of informa 
tion on failures occurring during flight is inadequate, 
especially under operational conditions, and, in most 
cases, the missile is not recoverable for an autopsy. 
This means that many test flights are necessary, with 
much expensive telemetering instrumentation to moni 
tor the operation of the components. 
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(4) Severe Environments..-The fourth factor cor 
cerns environmental conditions. There is little good 
data on many of the environmental stresses in shock 
and vibration, temperature, pressure, and humidity 
which the missile must withstand in transportation, 
handling, launching, and flight, and some of 


stresses are known to be very severe. 


thes« 
For example, 
Signal Corps report (Ref. 9) recommends that to simu 
late typical field handling conditions, electronic equi 
ment should be tested by dropping it 5 feet onto soil 
or concrete, during which it will suffer from 200 to 500 
g's acceleration for milliseconds. Without 
good environmental data it 1s difficult either to design 
adequate safety margins into the components or to 
perform realistic environmental tests. 


several 


(5) Weight and Space Requirements——The fifth 
factor involves weight and space requirements, which 
impose severe limitations on the design and packaging 
of components; these factors, together with the high 
performance required of the components, result in 
small safety margins against failure. This is particu 
larly important in the electronic equipment, where low 
weight factors favor fragile mechanical construction 
and the small space available makes it difficult to 
design for adequate cooling and accessibility. 

(6) Electronic Reliabtlity—Missile performance and 
reliability are critically dependent on the electronic 
equipment of the guidance and control functions. It 
is well known that the reliability of military electronic 
equipment is low; for example, it is estimated that 
only about one-third of the Navy’s shipboard electronic 
gear is operating properly.' This is particularly tru 
for those missile systems in which the major part of 
the guidance equipment is air-borne in the missile 
itself. In general, it appears that electronic reliability 
is the most important part of the missile reliability 
problem. Indeed, Major General Putt of the Air 
Force Research and Development Command recentl\ 
stated that “the seheduled introduction of guided 
missiles into operational units depends primarily on 
the accuracy and reliability of guidance and control 
systems,’’? 

In view of these six factors, it is extremely clear that 
the problem of achieving and maintaining reliability 
in guided-missile systems is important and difficult 
It is a serious challenge to both the Armed Services and 
the industry. 


THE V-2 RELIABILITY 


A brief review of the German V-2 history will help 
to set the problem in historical perspective. The 
first experimental work at Peenemunde began in 1935, 
with the A-1 rocket weighing 150 kg., and was followed 
in 1934 by the A-2, which reached a height of 2,000 m 
As early as 1935, German authorities gave serious 
consideration to the military applications of rockets 
Basic research had begun several years earlier, and 
much effort was put into this field. As a result, ther« 
was a base of industrial support for missile designers 
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RELIABILITY IN GUIDED-MISSILE SYSTEM 


Rocket motors and fuels were commercially available 
and during the next few years a series of high-speed 
wind tunnels and jet-engine test stands was built. 
From 1936 to 1942, about $500,000,000 were spent in 
developing the Peenemunde Rocket Center. By 1942 
nearly 6,000 people were employed, about 2,000 of 
whom were scientists and engineers.* This program 
involved more than one-third of Germany’s entire 
aerodynamic research. In 1938 the first experiments 
were made with the A-3 and later with the A-5. These 
were small scale V-2’s about 25 ft. long, weighing SOO 
kg. Many of these A-3’s and A-5’s were fired and gave 
valuable experience and technical data. 

In 1940 work was begun on the V-2, and on July 6, 
1942, the first V-2 was fired. It rose precisely 3 ft. 
off the ground and then exploded with enormous vio- 
lence, destroying the test station. Numbers 2 and 3 
also exploded but at 16,000 ft. Finally, number 4 
was a success; 1n October, 1942, it covered a distance 
of 170 miles. Number 5, fired a short time later, was 
also a success, but the next 13 were failures. Thus, 
out of the first 18 rockets only two performed success- 
fully, giving a reliability of 11 per cent. During the 3 
years of development, testing, and training, some 3,000 
V-2’s were fired. Problem after problem arose in the 
motor, air frame, and control system. For example, 
it was found that of the rockets that were launched 
successfully, about half broke up in the air, and a large 
scale theoretical and experimental study involving 
about 300 V-2 launchings was required to solve the air- 
burst problem, which turned out to be caused by an 
aerodynamic deficiency. In all, some 62,000 changes 
were made during the production of the V-2, which 
consisted of about 30,000 different construction and 
engine parts. Finally, in September, 1944, 10 years 
after the first test rocket firings at Peenemunde, the 
first V-2 was fired against London. By April, 1945, 
when the V-2 campaign ended, about 2,700 V-2's 
had been fired against London and Antwerp, with a 
reliability of 75 or 80 per cent and an accuracy much 
lower than was called for in the military plans.® 

After the war, anumber of V-2’s were captured and 
taken to White Sands for tests. During the 5-year 
program, 68 V2’s were fired, of which 32 were success- 
ful. Of the 36 failures, 10 occurred during launching, 
and the remaining 26 were evenly divided between 
motor and steering malfunctions. Thus, the reliability 
during the American V-2 firings was 47 per cent as 
compared with the German combat reliability of 75 
per cent. This well illustrates the difficulty of obtain- 
ing a high reliability; even with German experience 
and technical personnel, more than half the missiles 
failed in the American tests. In view of the remarks 
concerning the difficulty of determining cause of failure 
from flight tests, it is of interest to note that, of the 
36 V-2 failures, in only 6 cases was the cause of failure 
established; in 14 cases, it was known what failed but 
not why; for the remaining 16 cases, only the general 
area of failure was known. ‘Thus, in only '/¢5 of the 
failures was the cause of failure ascertained so that the 
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failed component could be immediately improved. 
While the sample is too small to draw general conclu- 
sions from it, it indicates the high price paid for failure 
information in missile test flights. 


ACHIEVING AND MAINTAINING RELIABILITY 


Let us return to the problem of achieving reliability. 
The objective of a missile project is to develop a pro- 
ducible and reliable missile. Until performance capa- 
bility has been demonstrated, reliability is secondary 
in importance; when the required capability has been 
demonstrated, however, reliability becomes of primary 
importance. Unless an adequate combat reliability 
is achieved, the missile is ineffective as a military 
weapon. The improvement of system reliability is 
therefore a vital phase of any weapon development. 

The reliability of a missile system can be improved 
in four fundamental ways. 

(1) Improved Components.—The use of more relia- 
ble components is the usual way to increase system 
reliability and offers the only long-term means of mak- 
ing large improvements in reliability. 

(2) Improved Design.—Improved system and com- 
ponent design may increase reliability by decreasing 
complexity, increasing safety margins against failure, 
and improving maintenance and operator effectiveness. 
The opportunities for increasing reliability by improv- 
ing design appear particularly hopeful for electronic 
equipment in missile systems. 

(3) Improved Selection and Training of Personnel 
and Standard Operating Procedures.—Reliability can 
be increased by improving the quality and effectiveness 
of the skilled personnel, both military and civilian, 
who are required in the assembly, inspection, packaging, 
handling, testing, maintenance, and operation of guided 
missiles. 

(4) Component Redundancy.—The use of stand-by 
components in case of failure increases reliability, pro- 
vided the switching or decision device is reliable. The 
method may be costly (e.g., in dollars and weight) but 
may be justified. Most important, it does not require 
improved components. For example, suppose the 
guidance system has a reliability of 75 per cent, or a 
failure rate of one-fourth. Now replace the single 
system by two of these guidance systems in parallel 
so that if one fails the other takes over. For missile 
failure to occur, it is now necessary that both guidance 
systems fail so that the failure probability is '/, times 
, Hence the reliability is 94 
per cent, a significant increase over the original 75 
per cent. 


or 1/15, or 6 per cent. 


In order to make these improvements in all the 
various phases of missile development, it is necessary 
to obtain technical information on failures. More 
specifically, statistical data are required on the number 
of failures, the identity of the failed components, the 
time of failure, and the causes of failure. Statistical 
information of this type is costly and difficult to obtain 
from test flights. The most hopeful approaches 
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seem to lie in the use of recoverable missiles and in 
simulation tests in which the missile is subjected to 
environmental conditions experienced in shipping and 
handling, in launching, and in flight. Shock and vibra- 
tion conditions are important potential sources of 
failure in all phases. In order to determine a realistic 
mixture of environmental stresses for testing, good data 
are needed on the shock and vibration, temperature, 
pressure, and humidity experienced by an actual mis 
sile in traveling from the factory to the target. Unless 
good environmental data are obtained, there is the 
danger that missiles and their components will be 
designed to survive the simulation test environments 
rather than the actual operational environment. In 
addition, since there is always a variety of failure causes, 
a statistical approach is necessary to ensure that the 
defects are cured systematically in the order of their 
importance rather than in the order of their accidental 
appearance in tests. 

Finally, having achieved and demonstrated an ade- 
quate reliability to justify service acceptance, the missile 
system is put into production and service use, and the 
problem of maintaining the reliability becomes vital. 
This requires a failure-monitoring activity similar to 
quality control. Continuous -and rapid reports on 
failures are needed to evaluate the reliability and en 
sure that it lies within acceptable limits. Failures in 
transit, handling, storage, testing, and operational 
use should be analyzed to detect and eliminate sources 
of trouble. 


SYSTEM RELIABILITY CONTROL, THE ANALOG OF 


COMPONENT QUALITY CONTROL 


How should all these technical activities be effi 
ciently coordinated? In a simple device reliability is 
achieved by recognizing faults when they occur and 
eliminating them. In a complex guided-missile sys- 
tem, this simple approach is correct in principle but 
costly and time-consuming in practice. As in any 
scientific or engineering project, it is therefore necessary 
to organize and direct the technical effort required to 
solve the reliability problem in systems. This organ- 
ized systems activity will be called reliability control; 
it is the systems analog to component quality control 
used to maintain quality in manufactured components. 
More exactly, by reliability control I mean the coordina 
tion and direction of technical reliability activities through 
scientific planning from a systems point of view. 

Reliability control consists of the following cycle of 
five steps: 

(1) Determination of Requirements.—Reliability re- 
quirements must be established for the system and its 
components. From the definition of reliability, this 
demands specification of the required performance 
limits, the operating time, and the environment, as 
well as the required reliability. 

(2) Collection of Data.—Reliability data on com 
ponent and system failures and their causes must be 
collected in statistically significant amounts. 
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(3) Analysis.—The data must be analyzed to deter- 
mine whether the requirements are met, to establish 
the most important causes of failure, and to recommend 
methods of improvement. 

(4) Improvement.— Action must be taken to remove 
the most important defects and reduce the 
rate to the required level. 

(5) Surveillance.—A 


failure 


continuous and critical sur- 
veillance of the system must be carried out to ensure 
that the “improvements” actually reduce the failures, 
to anticipate and examine new and unsuspected sources 
of failure, and to review and modify require- 
ments, 

There is no sharp distinction between reliability 
control and the usual engineering methods of improv 
ing reliability. Nevertheless, it is important to recog- 
nize that reliability control differs in degree from con 
ventional engineering in three respects: first, overall 
system planning is emphasized; second, statistical 
analysis of failure data is used as a control; and, third, 
constant surveillance of the system through feedback 
of failure data is required in all phases of development 
and production. 


CONCLUSION 


In conclusion I would like to emphasize three points: 

(1) Reliability of the hardware in a missile system 
is fundamentally the result of engineering that takes 
into account, realistically and from a systems point of 
view, all the significant factors affecting the perform 
ance of the weapon. 

(2) Reliability is a difficult and important technical 
problem that requires careful planning, a large effort, 
and great attention to details. 

(3) Reliability and the associated problem of 
accuracy are the primary factors governing the time at 
which guided-missile systems will become operational. 
Without adequate attention to reliability, both on the 
part of the using Services and the contractors, these 
operational dates will be delayed. 
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Lange Eatusion- Press Gneration and 


Production Prollems in Aluminum 


T. F. MeCORMICK* 


Aluminum Company of America 


INTRODUCTION 


yer PRESSES NOW UNDER CONSTRUCTION or 
planned in this country will enlarge severalfold 
the size of light-metal shapes and tubes which may be 
extruded. The operation of the new presses will pre- 
sent many production problems, both predicted and 
unpredicted, but at the same time will permit the ex- 
trusion of large or intricate shapes that lead to economy 
and versatility in aircraft constriction. This article is 
intended to review operating techniques and problems 
associated with present large extrusion presses and to 
indicate some of the expected problems that will arise 
in production of extruded shapes on such presses as the 
14,000-ton press now being installed at Aluminum Com- 
pany of America’s Lafayette, Ind., Works. 

Extrusion is a comparatively new manufacturing 
method largely developed within the present century 
for the fabrication of wrought metal shapes and tubes. 
In a relatively short period, extrusion has become estab- 
lished as one of the most important methods for manu- 
facturing widely used shapes, particularly in the light- 
metal industry. 

Before discussing the production problems associated 
with the operation of large extrusion presses, it might be 
well to explain what is meant by a large press. The 
largest extrusion press in operation in this country 
5,900 tons. 
most commonly used for producing the types of ex- 


today has a rated capacity of The size 
trusions used in aircraft is the 2,500-ton press. There 
is a distinct break between the ingot sizes used and the 
extrusions produced with 2,500- and 4,000-ton presses. 
On this basis a press with a rated capacity of 4,000 tons 
or more can be considered a large extrusion press. 


EXTRUSION EQUIPMENT 


With few exceptions, the extrusion presses used in 
this country today for producing light-metal extruded 
shapes and tubes are of horizontal rather than vertical 
type, operate by pressure applied hydraulically, and 
employ the direct method of extrusion. 

With present extrusion presses, the bore of the largest 
cylinder liners will handle ingots approximately 18 in. 
in diameter and 44 in. long. In the aluminum alloys, 
such an ingot should produce a finished extrusion of 

Presented at the Heavy Press* Program for Light Metals, 
sponsored by the A.I.M.E., A.S.M.E., IA.S., and S.A.E., 
New York, December 2, 1952. 

* Metallurgist. 


about 800 Ibs. 
only 40,000 Ib. per sq. 
against the ingot. This is insufficient for the strong 
alloys unless the ingot length is greatly reduced or the 
shape produced is large and simple in design. For air- 
craft extrusions cylinder liners fitting ingots 11 in. and 
14 in. in diameter are used most extensively in the pres- 
ent large presses, although 16-in. diameter ingots can 
be and are extruded into certain types of sections from 
Thus, the usual limit of extruded 


However, with the 5,500-ton press, 
in. pressure could be applied 


the strongest alloys. 
shapes with present presses is about 600 Ibs. 

The first of the very large extrusion presses in the 
United States Air Force program, which will begin oper- 
ation about the middle of 1953 at Alcoa’s Lafayette 
Works, has a rated capacity of 14,000 tons, two and 
one-half times greater than equipment now in opera- 
tion. The inside diameter of cylinder liners will vary 
from 15!/4 in. to 29'/, in. and be of sufficient length to 
handle ingots 70 in. long. Contemplated manufactur- 
ing limits for solid shapes produced with this press and 
its planned auxiliary equipment have been established 
with a maximum length of heat-treated aluminum-alloy 
extrusion of 90 ft., a maximum weight of 2,300 Ibs., anda 
maximum cross section to fit within a circumscribing 
circle having a diameter of 23 in. Such units cannot be 
stated on an absolute basis, and under certain condi- 
tions, they may be exceeded. Tubes and certain hollow 
shapes of larger diameter are a distinct probability. 
The minimum thickness for the average shape that can 
be extruded in several aluminum alloys is shown in 
Table 1. 

TABLE 1 
Minimum Thickness Extruded with 14,000-Ton Press 


Circumscribing 
Circle Diameter, 


In. *Minimum Thickness of Solid Shapes, In. 
38-6388  61S-62S 248-758 
Under 13 0.093 0.109 -125 0.156 
13 to (not incl.) 16 0.109 0.125 0 156 0.187 
‘16 to (not inel.) 19 0.125 0.140 0.171 0.250 
19 to (not incl.) 23 0.140 0.156 0.187 0.375 


* Greater thickness may be necessary for some shapes, whereas 
lesser thickness may be possible for others. 


It is expected that solid ingots that fit a cylinder 
liner 25'/4 in. in inside diameter will be the largest to be 
found in general usage in a 14,000-ton press. 
cylinder will be available for extruding hollow shapes 
and tubes. The 25'/,-in. cylinder permits the applica- 
tion of slightly over 50,000 Ib. per sq. in. pressure to the 
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ingot. Sound, high-quality ingots in 75S alloy have been 
cast and are available for extrusion in the sizes needed. 

At the time of this writing, no photographs of the 
assembled press are available, but some idea of its size 
can be gained from the fact that the foundation for the 
press is 172 ft. long, 53 ft. wide, and 13-17 ft. deep. 
This does not include the runout table, which will add 
considerably to the total length. 


EXTRUSION TOOLS 


Extrusion tools present a severe test for steels, since, 
at the relatively high temperatures at which they are 
used, they must retain their strength qualities, be sub 
ject to high stresses, have good abrasion or wear re 
sistance, and be able to withstand shock loads. The 
essential extrusion tools comprising dies, mandrels, 
dummy blocks, backup pieces, and container liners are 
fabricated from high heat-resisting steels. The usual 
steels are of the tungsten-chromium type and may con 
tain from 1-15 per cent tungsten and 1-12 per cent chro 
mium with smaller additions of nickel, molybdenum, 
manganese, vanadium, or silicon, depending upon the 
metal being extruded or the exact tool being used. 

Diemaking in the extrusion industry is considered an 
art, although extensive experimental work has been 
conducted to establish engineering principles, ascertain 
working formulas, and set up die design on a scientific 
basis. Much has been accomplished, but it is not yet 
possible to design and build a die for a complicated 
shape with complete assurance that it will produce a 
usable extrusion the first time it is tried. Dies for 
many nonsymmetrical shapes may be tried and altered 
several times before a satisfactory extrusion is ob 
tained, particularly with dies for large presses. Making 
extensive alterations is expensive, time consuming for 
press and man power, and wasteful of ingot stock. 
Fortunately, enough is known about die building so 
that it-is rarely necessary to construct a new die in 
order to make the required alteration. 

The die designer must consider the characteristics of 
the alloy to be extruded, make allowances for stress 
and distortion, for thermal contraction of the extruded 
shape following extrusion, and for reduction in thickness 
on stretching to obtain straightness, and also to balance 
the metal flow for uniform velocity through all parts of 
the die opening. 

The pressure applied against the ingot to cause ex- 
trusion is not transmitted uniformly through the ingot 
to the die face. Friction between the ingot and the 
inside wall of the cylinder liner exerts a retarding in 
fluence, thus creating a tendency for the metal to flow 
with greater rapidity through the center portion of the 
die. The size of the die opening influences the ease of 
extrusion not only by a change in the total reduction 
from ingot to extruded shape but also by the fact that 
variations in the opening in various parts of a single die 
create different metal flow tendencies. For example, it 
is difficult to fill completely thin extending protrusions 
attached to a heavy body of an extrusion because of the 


AERONAUTICAL ENGINEERING REVIEW 


FEBRUARY, 1953 

easier flow through the larger portion of the die ope: 
ing. The magnitude of the variations in flow characte 
istics becomes greater as ingot size or section size is in 
creased. 

It is apparent that the die designer's problems become 
exaggerated with large extrusion presses so that the 
available means of compensating for the nonuniform 
flow must be utilized to a greater extent. The com 
pensating factors include varying the arrangement oi 
the opening on the die face, providing extra width of 
opening for thin portions of the shape, and adjusting 
the bearing length in various portions of the die 
Normal bearing lengths for simple extrusions may vary 
from */j in. to */, in., but, for intricate and large ex 
trusions, bearing lengths in the large opening portion of 
the die may be several inches. Such bearings may be 
shaped to provide a choke or relief after initial con 
struction in order to retard or speed up the flow of cer 
tain elements of the extruded shape. 

A preferred die has a flat working face, and the en 
trance may be at a sharp 90° normal to this face with or 
without a slight radius on the sharp corner. Dies for 
the larger extrusions contain single openings, but with 
smaller sections, multiple openings, generally from two 
to eight in number, are customary. Multiple-opening 
dies must be constructed to produce uniform lengths 
from all openings. 

For a shape that has extreme unbalance of flow, it is 
possible to provide additional compensating openings in 
the die. This procedure has been used only to a minor 
extent in this country but may be used more extensively 
for extruding very large sections. For extreme sec 
tions, this method could offer advantages from the 
standpoint of cost over the method of constructing 
dies with extra-long bearing lengths. 

Spider, bridge, or porthole dies, as they may be 
termed, are used to produce hollow shapes or tubes 
from solid ingots. In operation the solid ingot is 
parted into two or more streams and then reunited in 
the die, the parts welding together to form a hollow 
extrusion. Only a few such sections have been used in 
aircraft construction, because they are not readily 
adaptable to strong alloys. The advent of larger ex 
trusion presses offers a means of increasing the use ol 
similar dies. 

The production of stepped extrusions used exten 
sively for aircraft wing spars is almost exclusively a 
feature of the large press. A die to produce a stepped 
extrusion is constructed with several parts. Certain 
parts of the die may be replaced with others providing 
larger openings at one or more stages during extrusion 
Higher than normal extrusion pressure requirements 
are dictated in order to permit extrusion of an initial 
small section and provide sufficient cylinder size for 
adequate extrusion ratio for the larger final section. 

Extrusions tapered from end to end have received 
consideration from several experimenters. 


It is gen 
erally conceded that the best method of producing 
tapered sections is to group a number of them in a sym 
metrical design around a mandrel so contoured as to 


produc: 
section 
very la 
tive. 
Man 
tain as 
will be 
the fin 
stantia 
possibl 
tolerar 
sary t 
This ¢ 
light-r 
extrus 
cylind 
tolera 
mit e 
larges' 
purpo 
Wit 
treme 
backu 
break 
Well- 


poor 


At 
are 
meth 
press 
two 1 
fount 
simp 
surfa 
to th 
direc 
of th 
less 
form 
prop 

trus' 
pern 
able 


opel 
tact 
and 
Tes] 
mer 
lim 
plie 


| 

I 

star 
Ope 
} ter 


LARGE-PRESS OPERATION 
produce the desired taper. Production of this type of 
section is limited with present extrusion presses, but the 
very large presses will make the method more attrac- 
tive. 

\Mandrels for hollow shapes and tubes generally con- 
tain a slight taper. Thus, the inside diameter of a tube 
will be slightly smaller at the start of extrusion than at 
the finish. The amount of this taper has been sub- 
stantially decreased during recent years, and it is now 
possible to produce extruded tubes to close dimensional 
tolerances, whereas previously it was considered neces- 
sary to utilize cold-drawing for a sizing operation. 
This development has markedly decreased the cost of 
light-metal tube and pipe. Careful alignment of the 
extrusion press, as well as close control of ingot and 
cylinder liner sizes, is necessary for producing close- 
tolerance extruded tubes. The larger presses will per- 
mit extending the size range upward. In fact, the 
largest of the cylinder sizes are being obtained for this 
purpose. 

With the large presses, tool costs are high, and ex- 
treme care must be exercised in their use. Adequate 
backup tools are required to prevent excessive die 
breakage. An enormous energy is available for use. 
Well-designed tools can utilize it with efficiency, but 
poor tools spell catastrophe. 


EXTRUSION PRACTICES 


A few of the small extrusion presses in this country 
are operated by the indirect method, but the direct 
method is the most common and is used for all large 
presses except in rare cases where a combination of the 
two methods may be employed. Direct extrusion has 
found widespread use principally because tooling is 
simpler, extrusions of greater width can be produced, 
surface quality is better, and it is more easily adapted 
to the use of multiple-hole dies. The large presses are 
directly tied to several of these factors. Disadvantages 
of the direct method are greater pressure requirements, 
less uniformity of working of the extrusion, and the 
formation of defects in the last metal to be extruded if 
proper practices are not employed. 

The alloy to be extruded, pressure available, ex- 
trusion ratio, temperature of ingot and cylinder, and 
permissible extrusion speed are all interrelated vari- 
ables that govern the extrusion process. 

In direct extrusion, maximum pressure is required to 
Start the extrusion, decreasing progressively as the 
operation proceeds. This is related to the area of con- 
tact between the ingot surface and the cylinder liner, 
and thus any increase in ingot length requires a cor- 
responding increase in the pressure applied. In com- 
mercial practice the ingot length is usually within the 
limits of one to four times the ingot diameter. Extru- 
sion rate is directly proportional to the pressure ap- 
plied. 

The ratio of the cross-sectional area of the cylinder 
Opening to the cross-sectional area of the extrusion, 
termed the extrusion ratio, has a definite effect upon the 
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pressure requirement for extrusion. As this ratio be- 
comes smaller, less pressure is necessary, but there must 
be limitations. In usual practice, the extrusion ratio 
will vary from a minimum of 10 to over 100. One of 
the reasons for large extrusion presses is to produce 
large extrusions that are sufficiently worked to have 
completely wrought structures. 

An increase in ingot and cylinder temperatures de- 
creases pressure requirements for metal flow but reduces 
the possible extrusion speed. With alloys where ex- 
trusion speeds are slow and critical, it is the general 
practice to control temperatures at minimum values 
compatible with maximum available pressure to obtain 
the higher extrusion rates. Although extrusion is pri- 
marily a process where the work is done by compressive 
forces, tensile stresses do develop in the outer fibers of 
the extrusion as it passes through the die. These ten- 
sile stresses originate from the tendency for more rapid 
flow through the center portion of the die opening and 
the retarding effect of friction between the extrusion and 
the die bearing. When these stresses exceed the strength 
of the metal, surface rupture or broken surface will 
occur. Large die openings exaggerate the effect of the 
stress gradient caused by unequal flow so that for this 
type of section the extrusion rate is low. 

Aluminum alloys like other metals decrease in 
strength with increasing temperature. The higher the 
temperature developed in the emerging extrusion, the 
lower the speed at which surface breaking will occur, 
hence, the lower the permissible extrusion speed. In 
aluminum alloys with low alloy content, comparatively 
high extrusion speeds are possible, and temperatures 
may reach high levels before surface rupture will occur. 
The high-strength alloys, because of the presence of 
substantial alloying constituents, will develop broken 
surface at lower temperatures and speeds. With such 
alloys speed is particularly critical and requires close 
control. 

The general practice in extruding is to maintain the 
cylinder temperature lower than the ingot temperature. 
This practice facilitates starting the extrusion when the 
pressure requirement is at a maximum because of iner- 
tia and maximum contact between ingot and cylinder. 
After extrusion has progressed and the pressure re- 
quirement has decreased, the colder cylinder absorbs 
heat generated by deformation, thereby maintaining a 
more uniform heat balance throughout the cycle. 

Another means of increasing extrusion speed (and 
thus production rate) for large sections and high- 
strength alloys is the use of a patented scheme of water- 
cooling the extrusion die. The cooling water removes 
the heat generated from the area where it is most harm- 
ful and permits speed increases of 30 to over 100 per 
cent in large extrusions of 75S alloy. 


AUXILIARY EQUIPMENT 
In order to derive the utmost advantage from large 
extrusion presses, auxiliary equipment such as heat- 
treating, preheating and reheating furnaces, and 
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Fic. 1. One of many unusual shapes from the extrusion press 
is now contour rolled for a special purpose in the aircraft in 
dustry. 


straightening machines must be available ona com 
parable basis. 

Preheating is a high-temperature treatment pre- 
liminary to a hot-working operation and generally in 
volves sufficient time to improve the homogeneity of a 
cast structure. The readily soluble constituents dissolve 
and become more uniformly distributed, and those less 
soluble spheroidize and agglomerate to form larger 
particle sizes. Changes of this type improve the hot 
working characteristics of an aluminum alloy, and, for 
some alloys, the effects persist through subsequent 
operations, resulting in a finer grain size and more uni- 
form mechanical properties in the finished product. 
Larger presses do not create any preheating problem 
other than that the furnaces must be of sufficient size to 
handle large ingots. Probably longer soaking times at 
preheating temperatures will be required. Preheating 
becomes of greater importance as ingot size is increased, 
because constituent size is larger, structures are less 
homogeneous, hot-working will be less in percentage 
total deformation and maximum aid is required to 
obtain reasonable extrusion speeds. 

Furnaces for heating the ingots to the extrusion tem 
perature must be provided in a size adapted to large 
ingots. These are termed reheating furnaces and may 
be of the chain-conveyer type, generally gas or oil fired. 
Or, such heating may be performed by induction coils. 
Heating rapidly by induction offers an additional ad 
vantage for alloys difficult to extrude in that the ingot 
may be differentially heated with a marked thermal 
gradient from one end to the other. This provides hot 
metal adjacent to the die face for ease in starting the 
extrusion when the pressure requirement is at a maxi- 
mum, and, subsequently, it provides cooler metal to 
absorb the heat of deformation and permit higher ex 
trusion rates. 

Solution heat-treating and aging furnaces must han- 
dle long lengths if adequate usage is to be made of large 
extrusion presses. The furnace 


customary vertical 
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used for extrusion heat-treatment cannot be extended 
economically much beyond a length permitting the 
production of 40-ft. extrusions. <A horizontal furnace 
that will heat-treat large extrusions and provide finished 
lengths of 90 ft. is available. Aging furnaces of equiva- 
lent length are available and are used in conjunction 
with the solution heat-treating furnace. 

The fundamental method of straightening extrusions 
is by stretching. Other types of straighteners, such as 
hydraulically operated arbor presses, motor-driven de- 
twisters, and contour rolling machines as shown in Fig. 
| are used to supplement stretching or to straighten 
sections beyond the capacity of an available stretcher. 
However, stretching relieves internal stress resulting 
from heat-treat quenching and, thus, substantially 
minimizes that 


This is illustrated in Fig. 2. 


distortion may occur when contour 
milling aircraft parts. 
Che upper three wing spars were produced from ex- 
trusions that were not stretched and the lower three 
from stretched extrusions. With the increase in ex- 
trusion-press size contemplated, the building of ade 
quate stretchers becomes a real problem. 

The largest stretcher now available in an extrusion 
plant will exert a pull of 750,000 Ibs., which is sufficient 
to handle a 75S extrusion with a cross-section area of 15 
sq.in. Larger shapes have been stretched in this alloy 
by carefully the and 


coordinating heat-treatment 


stretching operations. 


This stretcher 1s shown in Fig. 3. 


Fic. 2. The results of stretching aluminum wing cap spars that 


have been milled, in this case, in a Douglas plant 


Fic. 3. 
variety of stretching equipment is needed to straighten the prod- 


Aircraft wing spars warp during extrusion so that a 


uct. Here a 750,000-Ib. stretcher snaps a spar into usable shape 
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LARGE-PRESS OPERATION 
A stretcher capable of exerting a pull of 3,000,000 
lbs. is being built and installed at Alcoa’s Lafayette 
Works to operate in conjunction with the 14,000-ton 
extrusion press mentioned earlier. This stretcher will 
be of sufficient size to straighten 75S extrusions having 
cross-section areas as large as 60 sq.in. 


STRUCTURE PROPERTIES 


Numerous studies have been made to determine the 
The results 
of such studies reach far beyond academic interest as 


character of metal flow during extrusion. 
the size of extrusions becomes larger. Practical ap- 
plication of the knowledge gained from metal-flow in- 
vestigations has determined the cause of structural 
variations and formation of certain defects peculiar to 
the extrusion process. One procedure for studying 
metal flow is to section and macro-etch ingots extruded 
to various increments of the original length. 

There are three separately distinguishable zones of 
deformation in an aluminum-alloy ingot during ex- 
trusion. A zone that remains relatively immobile lies 
immediately adjacent to the shoulders of the die and the 
neighboring cylinder wall. Immediately in front of the 
die opening is a funnel-shaped region in which the prin- 
cipal deformation occurs. This region possesses two 
In the central zone, the metal flows most rapidly, 
and deformation occurs primarily by a simple elongation 
corresponding closely to the actual change in cross sec- 
tion between the ingot and the extrusion. Surrounding 
this center zone is a zone that undergoes severe deforma- 
tion as the metal passes diagonally with heavy shear 
into the extrusion. Metal from this region forms the 
outer portion of the extrusion. 


zones. 


Thus, the central por- 
tion of the extrusion experiences a lesser amount of de- 
formation, whereas units toward the outer surface 
undergo successively greater deformation. Metal in 
the center of a vertical plane through the ingot will 
occur forward of metal at the outer portion of this plane 
in the extrusion. 


The extreme front end of an extrusion receives little 
equivalent cold work, the amount progressively in- 
creasing as extrusion proceeds. Under certain condi- 
tions, this results in a variation of the metal structure 
throughout the length. The exact nature of this struc- 
ture depends upon the extrusion conditions such as tem- 
perature, extrusion ratio, size, and alloy. For small 
sections and the softer alloys, such structural variations 
are relatively unimportant, but, with large extrusions of 
the alloy types used for aircraft constructions, the ef- 
fects of each structural variation must be carefully eval- 
uated with respect to mechanical properties. For in- 
stance, the extreme front end of a large strong-alloy ex- 
trusion will contain remnants of the ingot cast struc- 
ture and must be removed. 


The strong aluminum alloys do not recrystallize 
readily during extrusion or subsequent thermal treat- 
ments. With large sections, any recrystallization that 
does occur will be found in an outer band that increases 
in thickness toward the rear of the extrusion, and the 
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TYPICAL STRENGTHS OF 75S-T6 
EXTRUSIONS VS. AREA 

9 
4 
y. 
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CROSS SECTIONAL AREA = SQ. IN. 

Fic. 4. As the cross sections of extrusions in 75S alloy in- 
crease in area, the strength of the product decreases slightly. 
Aircraft specifications covering the mechanical properties of this 
strong aluminum alloy recognize this fact and require higher 
tensile and yield strengths for the smaller sections. 


recrystallized band may show relatively coarse grains. 
The center portion of the shape and, for large 75S 
shapes, the entire cross section will have an unrecrys- 
tallized but highly worked structure that has a high 
degree of preferred:orientation in the longitudinal di- 
rection. It is this high degree of preferred orientation 
which imparts to aluminum-alloy extruded shapes high 
longitudinal tensile and yield strengths above those con- 
sidered normal for shapes produced by other methods. 
Extensive use is made of this fact in the design of air- 
craft structures, particularly wing spars. 

Relatively thin sections receive more equivalent cold 
work during the extrusion operation and are thus more 
completely recrystallized. Aircraft specifications cov- 
ering the mechanical properties of strong aluminum 
alloys recognize this fact and require higher tensile and 
yield strengths for the larger sections. However, with 
further increase in size of extrusion, other factors such as 
decreased extrusion ratio and slower quench rate from 
solution heat-treatment exert their influence, and 
mechanical properties show a tendency to lower values. 
This effect is illustrated in Fig. 4. Larger extrusion 
presses will represent a partial solution to this prob- 
lem. 

Information on the longitudinal tensile properties of 
large extrusions is available from a number of sources. 
As section size has increased, properties in other direc- 
tions, particularly transverse properties, have become 
of greater importance, and aircraft designers are in- 
sisting upon the establishment of minimum specifica- 
tion values for such properties. In developing the 
reason for lower properties in the transverse and related 
directions, a similar extrusion was cold-worked a slight 
amount by stretching prior to heat-treatment, with the 
result that recrystallization removed the highly pre- 
ferred orientation effect. 

With stepped extrusions at the point of junction be- 
tween two section sizes, the alignment of the structure 
will be at an angle to the direction of extrusion. This 
has a corresponding effect upon the longitudinal me- 
chanical properties, and values somewhat lower than 
values at points distant from the step may be obtained. 
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Fic. 5. Alcoa pioneered the manufacture of the stepped ex 
trusion, which possesses the necessary strength while it results 
in a sharp reduction in the amount of machining time required for 
production of the final product in an aircraft plant 


Fic. 6. Integrally rib-stiffened aircraft wing panels. The 
extrusion of the panels in a V-shape is simple, but straightening 
to the necessary flatness has presented more difficulty. The 
14,000-ton press is expected to increase the possible width of such 
a part from 27 to 34 in 


Fic. 7. 


Extruded shapes that are typical of the extrusions mad« 
for aircraft. 
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However, the direction of metal flow corresponds closely 
to the direction of applied major stresses when the ex 
trusion is used as an aircraft wing spar. Thus, no im 
pairment to permissible design values is indicated. 

At the rear of an extrusion produced by the direct 
method, there may be found two abnormal conditions 
if the extrusion process is carried beyond what is con 
sidered good practice. Most extrusion plants employ 
some means to inspect each piece for such abnormali 
ties or defective conditions if the application is such 
that it requires complete freedom. For aluminum 
alloys, this is done by deep caustic etching of slices 
from the rear portion of each extrusion. One of thes« 
conditions, often termed ‘‘the extrusion defect,’’ is 
conical-shaped cavity increasing in diameter toward the 
rear. It has its source in transverse flow across the face 
of the dummy block, and its final form results in 
cavity formed by a pulling away from the center of the 
block. Its control is rather simple because anything 
that slows down the transverse flow on the dummy 


a 


block minimizes the defect to the point of negligible 
effect. The other abnormality, which has been called 
‘the ring condition,’ may occur earlier in the extrusion, 
and its control is more difficult. Its source lies in the 
surface of the ingot and in the flow pattern developed 
by extrusion. If the ingot surface contains oxide in 
clusions or other defects to a considerable depth, the 
ring condition may be found before half of the metal is 
extruded, but normally it is confined to the extreme 
rear. As ingots and sections become larger, more rear 
end discard on a percentage basis of the ingot length is 
required to remove completely the undesirable condi 
tions. 

A broken surface normally will occur first at sharp 
corners or radii but, in more severe cases, can cover the 
entire surface of the extrusion. The breaks result from 
excessive extrusion speed for the alloy under the tem 
perature conditions existing. 

Die lines and pickup are two other typical surface 
defects associated with the extrusion process. The die 
lines are caused by adherence of metal to the die or, in 
the more usual case, scratches in the die bearing re 
sulting from hard particles being extruded through the 
opening. They are not particularly troublesome with 
large aircraft sections. For pickup the oxide formed 
may agglomerate into fair-sized particles as it collects 
and finally may adhere to the surface of the extrusion 
rhis type of defect is particularly troublesome with the 
stronger alloys when it is necessary to use relatively high 
extrusion temperatures. Thorough cleaning of the dic 
bearing and watercooling of the extrusion tools mini 
mize the occurrence of pickup. 

Of primary importance for the production of high 
quality large aircraft extrusions is the type of ing 
stock available. Good ingots must be sound and have 
uniform, fine-grained structure free of porosity, segr 
gation, and surface defects. Fortunately, ingot casting 
has kept in step with the procurement of larger e 
trusion presses and will not represent any deterrent to 
their use. 
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LARGE-PRESS OPERATION 


SPECIAL PRODUCTS 


In addition to the normal types of extrusions, certain 
specialties have been mentioned, and these present 
problems of fabrication far beyond their proportionate 
share. The advent of larger extrusion presses will 
create the possibility of producing many more of such 
commodities and present the opportunity to exercise 
the utmost ingenuity in creating useful things. 

Stepped extrusions have been discussed because they 
represent a typical large-press product. A common 
type of stepped extrusion may be seen in Fig. 5. 

Integrally rib-stiffened aircraft wing panels have 
been the cause of much experimentation with the ex- 
trusion process. Several schemes have been tried with 


good results. The extrusion part of the problem is 
relatively simple, but straightening to the necessary 
flatness presents more difficulty. With present presses, 
the limit for such extrusions is about 27 in. wide, but, 


with the installation of the 14,000-ton extrusion press, 
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it is conservatively estimated that this can be increased 
to 34 in. Typical sections are shown in Fig. 6. 

A group of typical aircraft extrusions illustrated in 
Fig. 7 shows several very large sections now produced. 
Larger presses will not only add to the size of these 
sections but will also contribute to the intricacy of 
design, with higher pressures available for cylinder 
sizes now in use. In addition, the larger presses should 
assist in the production of high-quality forging stock in 
sizes beyond present availability and should present 
the opportunity for employing various combinations of 
extrusion and forging to produce new materials. 

The extrusion process, when conducted with proper 
controls produces a product of high quality and good 
mechanical properties. Sections may be simple or com- 
plicated, balanced or unbalanced, symmetrical or non- 
symmetrical, solid or hollow, and the process comes 
close to satisfying all the whims and fancies of the de- 
sign engineer. 
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Combat-Ready 
Aircraft 


INTRODUCTION 


Paw YEAR A STUDY was made which examined 
critically both Air Force organization and estab- 
lished procedures in their relation to achieving combat 
readiness in aircraft weapons. Although complexity of 
equipments was not considered per se, the effect of or- 
ganization and procedures on the nature of weapons is 
considerable and will be highlighted as I proved. In 
fact, without the proper research and development 
organization and procedures, it is wishful thinking to 
believe that 
achieved. 


real control over complexity can be 
A policy statement alone, without effective 
organization and procedures to back it, will have about 
the same effect as that old directive that there be no 
more forced landings. 

The problem was to study Air Force organization and 
procedures which govern the development and pro 
curement of aircraft to determine if changes could be 
effected which would improve the combat readiness of 
aircraft in tactical units. 

It is obvious that the complete answer cannot be 
found in organization and procedures alone. There 
were, nevertheless, certain organizational and proce 
dural factors that appeared worthy of overhaul to im 
prove our ability to attain combat readiness in our air 
craft. 


Basic FUNCTIONS IN CREATING COMBAT READINESS 


Now what do we mean by a combat-ready aircraft? 
(See Chart 1.) And next, what conditions achieve 
combat readiness? (See Chart 2.) Often in the past 
we have failed to satisfy fully these conditions. Many 
examples could be cited, examples of failure which have 
compromised the effectiveness of the Air Force. ‘These 
problems cannot be eliminated entirely, but their fre- 
quency and their magnitude can be reduced. . To un- 
derstand how, we must consider the three basic func- 
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tions in creating combat-ready aircraft and their in- 
fluence and interaction throughout the entire life of the 
aircraft. are the operational function, 
technical function, and the logistical function. 

The operational function is the responsibility of the 
operational agencies within the Air Staff and of the 
operational commands that are concerned with defining 
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the task that new weapons are to perform and using 
these new weapons to perform that task. The technical 
function is the responsibility of the engineers and scien- 
tists of the Air Force research and development family, 
both in the Air Staff and in the command, who are con- 
cerned with evaluating the ability of our technology to 
design a weapon to perform this task, determining the 
time required to perfect the weapon, and guarding con- 
tinually the quality of the weapon. The logistical 


function is the responsibility of materiel people, in the 


field materiel agencies and in the Air Staff, who 
are concerned with obtaining sufficient quantities of the 
new weapon and providing all the necessities for con- 
tinued use of the weapon. 

Each of the three functions has a continuing re- 
sponsibility and interest throughout the life span of an 
aircraft. The five important phases in the life span 
are (a) the establishment of qualitative requirements, 
(b) development, (c) testing, (d) procurement, and (e) 
service life. 

Initially, when qualitative requirements are decided 
upon, the operational function must be to define the 
anticipated task; the technical function is to determine 
whether the task is within our technological capability ; 
the logistical function is concerned with the demands of 
the new weapon upon our logistic capability. 

During development, the technical function is to 
mate scientific progress with future operational de- 
mands in order to design the best weapon; the opera- 
tional and logistical functions are to guard the usability 
of the future weapon against compromise by technical 
complexity. 

During ‘ests, the technical function must be to prove 
the excellence of the product; the logistical function is 
to prepare for mass production; the operational func- 
tion is to learn how well the new weapon will do the new 
job. 

In production, the logistical function is to exert the 
greatest demands in producing the new weapon and sup- 
porting equipment in large quantity; the technical func- 
tion is to complete the remedies needed for the failings 
indicated in the tests; the operational function is to 
demand the training of people and all other preparations 
required to put the new weapon into use. 

Finally, during in-service life, the operational func- 
tion is not only to use the weapon but constantly to en- 
large its task; the technical function is to devise meth- 
ods for the weapon to accomplish these new tasks and 
similarly to continue to guard the weapon’s qualitative 
excellence. The logistical function calls for adapta- 
tion of the weapon to the expanded tasks, as well as for 
providing the things necessary for continued use of the 
weapon. 

Thus, we find that each of the three functions, opera- 
tional, technical, and logistical, demands constant at- 
tention throughout the life span of the aircraft. 

Now, with this background—namely, (1) past lack of 
combat readiness which has often reduced Air Force 
effectiveness; (2) the conditions necessary for combat 
readiness as indicated on Chart 2; and (3) the influence 
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and interaction of the operational, technical, and logistical 
functions during every phase in the life of the aircraft— 
it is now possible to examine how well Air Force or- 
ganization and procedures were geared to achieve com- 
bat-ready aircraft. 


ANALYSIS OF ORGANIZATION AND PROCEDURES 


The analysis of organization and procedures started 
with the conception of the weapons system during the 
qualitative-requirements phase, continued to the birth 
of the aircraft in the development phase, and followed 
the aircraft through procurement and testing and, 
finally, to maturity in useful in-service life. 


Qualitative-Requirements Phase 


Let us consider first the qualitative-requirements 
phase. It was found that since the war aircraft during 
development and production were subject to constant 
changes in military characteristics. Examples are 
changes in bomb-load capability, armament configura- 
tion, and aerodynamic performance requirements. In 
one case, even the mission was changed. 

It was clear that our qualitative requirements during 
this period were based primarily on relatively short- 
term considerations such as (1) current tactical de- 
ficiencies, (2) current technical deficiencies, and (3) 
minor extensions of current tactical concepts. 

Inadequate advance planning works harm in three 
ways: (1) it provokes extensive changes to the air- 
craft; (2) it necessitates substitution; and (3) the 
development of components for the new task must be 
initiated long after the aircraft has been designed, and 
delays in the testing of the new weapon as a complete 
system also result. 

As a result, qualitative requirements based on short- 
term factors had an adverse effect on two of the condi- 
tions necessary for combat readiness. 

(1) Tactical Suitability—Constant modification or 
resoling of existing types cannot keep abreast of the 
“state of the art.”’ 

(2) Completeness as a Weapon.—Changes in mili- 
tary characteristics during development and procure- 
ment render a coordinated component and aircraft 
development program difficult. 

Qualitative requirements, then, must also include 
long-term considerations such as military strategy, Air 
Force missions and objectives, probable enemy capa- 
bility, technological potential, and the development 
time cycle. Only by such a balance of immediate and 
long-term factors is the way opened to the introduction 
of properly time-phased new developments to go with 
healthy growth potential to provide a 
economical ‘“‘force-in-being.”’ 

Experience has shown that it is difficult for Air Force 
requirements people to give adequate consideration to 
the longer-term factors or to take an analytical ap- 
proach to the problem. This is not their fault. Re- 
quirements is constantly under the guns of the opera- 
tional commanders, and, as a result, by far the largest 
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percentage of their energies is devoted to the more im- 
mediate problems associated with the force-in-being. 
To correct this situation, the Office of Development 
Planning was established in the recent Air Force reor 
ganization of research and development. It concerns 
itself primarily with tomorrow’s Air Force, and its aim 
is to reinforce military judgment with an analytical 
base that will improve the prospects of placing money 
on the weapons that will result in the most effective 
future Air Force. An analytical base for require 
ments similarly adds greater stability to development 
programs, since proponents for changes in military 
characteristics which are based on opinion, prejudice, 
and intuition will have a much rougher road to travel 
than in the past before obtaining approval. 

You may wonder how the establishment of qualita 
tive requirements affects complexity of equipment. 
This can best ke pointed out by giving as an example 
a component system, since our major complexity prob- 
lems have been in this area, particularly in electronics. 

Let us look at our bombing-system development. 
At the beginning of the last war, the Norden bomb 
sight, which weighed 75 lbs. and had no vacuum tubes 
was used. However, it solved only the daylight visual 
bombing problem and required a long straight and 
level bomb run. This represents the ultimate in sim- 
plicity, but it is not wanted today. 

The first radar sight, APQ 13, was introduced in 
1943 and weighed about 630 Ibs, and contained 78 
vacuum tubes. This system permitted bombing at 
night and through overcast but contained no naviga- 
tion capability and had other operational limitations. 

After the APQ 13 came the APQ 24, and now there is 
the K-1 system. Recent congressional hearings dis- 
closed that the K-1 weighs 1,700 Ibs. and contains 365 
vacuum tubes. It is true that the K-1 system con 
tains a combination of the most desirable operational 
modes. For example, the system coordinates in one 
presentation the optics and radar indication. The in- 
clusion of this mode greatly increased the computer 
accuracy required to exploit completely the inherently 
better resolution of the optics. A large measure of the 
increased complexity of the K-series results from this 

Simplification of this system without loss of true 
operational capability can come only from enlightened 
high-level guidance that can properly adjudge the 
operational value of this optical mode. This problem 
obviously extends beyond the sphere of the design en- 
gineer. 

The point is not that the K-1 is not the right 
system, but rather it illustrates how qualitative re- 
quirements influence complexity. It is necessary to 
review carefully the actual requirements of our bombing 
system and determine, for example, at what stage a 
particular operational mode can be sacrificed or what 
level of accuracy should be attempted in light of atomic 
weapons availability in order to maximize our real 
operational capability. 

At some point in the long chain of events, real capa- 
bility may become limited by the inability to maintain 
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the complex instruments rather than by the lack of 
the operational capabilities they were designed to over- 
come. With the increasing cost of delivering atomic 
weapons, reliability of the armament equipment be- 
comes even more acutely important. Fundamental to 
obtaining high system reliability is system simplicity. 
A degree of simplicity can be gained only by eliminating 
operational modes that are of questionable value and 
restricting the accuracy demands made of the system to 
that which produces the most economical total strategic 
capability. The latter can be accomplished only by a 
planning group operating at air staff level which can 
consider and integrate all factors pertinent to the prob- 
lem from national policy to technology. | Only at such 
a level can any possible trade-off, such as bomb size for 
accuracy, be established to maximize our striking 
In other words, the problem of equipment com- 
plexity is complex in itself. 


power. 


Development Phase 


Next, let us take the development phase. The de- 
velopment organization is responsible for the technical 
function, including the task of developing a complete 
weapons system. Completeness of the weapon is one 
of the conditions for combat readiness which is very 
difficult to achieve. The effect of constant changes in 
qualitative requirements on this condition has already 
been described. The internal organization of the tech- 
nical agency can similarly exert influence on the timely 
achievement of the complete weapon. Chart 3 illus- 
trates some of the major component systems required 
for a complete bomber weapons system. 

Chart 3 illustrates several important points. 

(1) Development lead time varies for the several 
component systems. 

(2) Component systems require test before installa- 
tion in the air frame. 

(3) Certain component systems require longer de- 
velopment and test periods than the air frame itself. 

It is obvious that to have all the pieces mesh takes a 
degree of luck. Also, it requires weapons-system plan- 
ning, budgeting, and control. In the past, there was 
not sufficient organization to do this most effectively. 

The Air Force internal research and development or- 
ganization, as it was, is also portrayed on Chart 3. 

The requirement for a new weapon, although stated 
as a complete system, tended to lose its identity as 
such. This condition arose because of the channeliza- 
tion of scientific effort into specific technical areas and 
led to various component systems becoming ends in 
themselves. In the field development agency, the 
weapons-system requirement lost its identity further as 
the various components fell under the jurisdiction of 
laboratory organizations, each competing for personnel, 


facilities, and funds to develop its specific equipment. | 


Although a coordinating mechanism existed, it lacked 
the teeth to be really effective. 

How this organization problem has been remedied is 
indicated on Chart 4. In the Air Staff and also in the 
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COMBAT-RE 
field development agency, complete weapons-system 
control has been instituted above the organizations 
specializing in individual components. This manage- 
ment level above the technical divisions and technical 
laboratories has responsibility and authority to plan, 
budget, program, and control the research and develop- 
ment effort of the Air Force. (See Chart 5.) 

Now, how will this organizational change contribute 
to the problem of complexity? First, remember that 
all development does not stem from qualitative re- 
Much of it is internally generated within 
the laboratories, and this is as it should be. It is hu- 
man nature for the project engineer to want his black 
How- 
ever, reducing instrument error usually leads to greater 
but it follow that 
the operational capability of the weapons system of 


quirements. 


box to have the least possible instrument error. 


complexity, does not necessarily 
I do not 
believe this has led to an unusual increase in complexity, 
and, under any circumstances, the extent to which it 


has would be difficult to evaluate. 


which it is a part is significantly improved. 


With research and development management now 
oriented to a the 
“black-box” realistically 
geared to the operational mission the system must per- 


weapons-system concept, desired 


performance can be more 


form. In addition to contributing to combat readiness, 
the reorganization is a step in the right direction in com- 
bating unnecessary complexity. 

Study of combat-ready aircraft did not stop with the 
consideration of qualitative requirements and research 
and development management but also included pro- 
cedures governing the important timewise interrelation 
and 


of development, testing, in-service. 


However, past procedures, as well as those now in effect, 


production, 


have only minor influence on the problem of complexity. 
Therefore, they will not be discussed. 


COMPLEXITY 


Mechanical complexity increased rapidly between 
World War I and World War II. Retractable landing 
gears, landing flaps, and controllable-pitch propellers 
now used on all modern aircraft, even on commercial 
aircraft, were only a short time ago complicated, heavy, 
costly, and unreliable. Many experts considered them 
unnecessary and undesirable complications. 

Every new device goes through a period of develop- 


ment and ‘‘debugging’’ before it is a proved article. 
During this period, it usually gains a bad reputation, 
and unless it is really useful stands little chance of sur- 
Viving. true that the simple 
things that are used in aviation today were the com- 


plicated things of yesterday. 


It seems historically 


The question is not whether equipment is com- 
plicated. Actually, in this era of high-speed flight, 
electronics, and atomic weapons, 
plicated to do its job. 
is unnecessarily complicated. 


it has to be com- 
The real question is whether it 
The answer to this 
question must be related to the mission that must be 
performed. 
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The Air Force has a most important responsibility to 
the Nation. Its strategic air arm is generally conceded 
to be the major deterrent to a general war, and, should 
this fail and a general war occur, the Air Force is 
charged with the air defense of the United States. With 
these responsibilities it simply cannot afford to have 
second-best equipment. 


If more were known of what transpires behind the 
Iron Curtain, perhaps U.S. Air Force equipment would 
not have to be built to the limit that the state of the 
art will permit. What is known indicates that Russian 
aircraft are good and that their methods of construction 
and production are essentially equivalent to those of 
the United States. Therefore, the question of whether 
equipments are unnecessarily complicated is an ex- 
tremely difficult one to answer, and the answer does not 
lie in platitudes and generalities. 

As mentioned previously, the Air Force has estab- 
lished the Office of Development Planning in the Air 
Staff. This office will provide the means whereby de 
cisions on qualitative requirements can be made on a 
sound basis. This is not a path to simplicity, but it is a 
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step that should eliminate to a large degree unnecessary 
complication of equipment. Also contributing is the 
management philosophy in the Air Research and De. 
velopment Command now approximately 2 years old, 
This philosophy embraces management of research and 
development programs by complete weapons systems 
rather than by individual components. The benefits of 
such management as it pertains to complexity have 
been covered already. 


CONCLUSION 


In conclusion, it is Air Force policy to utilize all in. 
formation to analyze the job it has to do, determine its 
requirements, and attain the best possible equipment 
necessary to do the job. This equipment must be 
capable of accomplishing its mission. In addition, it 
must be economical to produce and as simple to operate 
and maintain as possible. In the writer’s opinion, the 
Air Force has been doing a good job in meeting its com- 
plicated obligation to the Nation and will strive to do an 
even better job, thinking always in terms of effective- 
ness, efficiency, and economy. 
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Laboratory Simulation of Aerodynamic Heating for 


Transient Temperature Measurements 


L. HA. Wilson and J. B. Fathi 
MeDounell Aircraft Corporation 


ABSTRACT 


This paper introduces a method of determining transient tem- 
perature distributions in complex heat-flow paths under condi- 
tions of aerodynamic heating. The method consists of simulat- 
ing the aerodynamic heating phenomenon by circulating a suita- 
ble fluid at elevated temperature past models of sections under 
consideration, the fluid having been preheated to a specific tem- 
perature and flowing by forced convection with an appropriate 
velocity. The apparatus and instrumentation used in certain 
tests are described, and limited test results are presented. 


SYMBOLS 


Cp = fluid specific heat, B.t.u. Ib.~! °F.~! 


D, = equivalent diameter = 4 X flow area/wetted perimeter 
h = convective heat transfer coefficient, B.t.u. hr.~! ft.~? 
= fluid thermal conductivity, B.t.u. hr.~! ft.~! °F.7! 


Il 


fluid bulk velocity, ft. hr.~ 
fluid density, lbs. per cu.ft. 
= fluid viscosity, lb. ft.~! hr.~? 


NE > 
ll 


= distance from nose of body of revolution, ft. 


INTRODUCTION 


I THE FIELD of high-speed missile design, the prob- 
lem of transient temperature distribution deter- 
minations has become of paramount importance, with 
regard to both maximum temperatures experienced 
during flight and localized thermal stresses induced in 
structural members due to transient temperature 
The technical literature contains much 
information concerning the boundary-layer character- 


gradients. 


istics necessary to determine skin friction and heat 
transfer on the surface of high-speed missiles. With 
such information the transient adiabatic 
wall temperatures and equilibrium temperatures may 


available, 


be calculated; however, when complex internal heat- 
flow paths and indeterminate thermal resistances are 
encountered, the designer must resort to experimental 
methods. Wind-tunnel testing time is expensive, and 
few (if any) facilities are capable of reproducing the 
aerodynamic heating conditions experienced in flight 
trajectories of high-speed missiles. 


* Work supported by the Bureau of Ordnance, U.S. Navy- 
under Contract Nord 11329, Bumblebee Project, and performed 
in association with the Bendix Products Division and the Ap- 
plied Physics Laboratory. 

+ Aerodynamics Department, Missile Engineering Division; 
also, Assistant Professor of Mechanical Engineering, Washing- 
ton University, St. Louis. 

t Aerodynamics Department, Missile Engineering Division. 
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THE Basic ANALOGY 


Convective heat-transfer coefficients have been 
determined from flight-test and wind-tunnel-test data 
correlations, and, thus, temperature transients out- 
side the influence of thermal sinks can be calculated. 
For parabolic bodies of revolution of high fineness 
ratios, the heat-transfer data correlation of reference 
1 is recommended. 


The heat-transfer data correlation for turbulent 
flow over the outside of a body of revolution is 
AL 0.8 

- = 0.0296 — — 1 

K K (1) 


The analogy reproduces the convective coefficient 
calculated above by flowing a suitable fluid at an appro- 
priate velocity past the section under consideration. 
Assuming the fluid flows through a rectangular duct, 
the convection coefficient may be determined by Col- 
burn’s equation for pipe flow (turbulent flow) 


) , 0.8 Va 


If the fluid film temperature (average of wall and 
fluid bulk) is made equal to the adiabatic wall tem- 
perature and the convective heat-transfer coefficient 
for the heating fluid is made equal to the coefficient for 
air, the aerodynamic heating phenomenon is com- 
pletely simulated. It has been found that the fluid 
velocities are of the order of magnitude of 0.1 per cent 
of the air velocities, depending, of course, on fluid-flow 
channel size, thermal properties of the fluid, missile 
altitude, and body station of interest. 

As a missile is accelerated and changes altitude, the 
thermal convection coefficient of course varies. A 
skin-temperature history may be calculated by a step- 
wise procedure when the trajectory is divided into 
small increments. By proper preset constant values 
of fluid bulk temperature and convection coefficient, 
the analog approximates this temperature-time curve 
with a constant heating-fluid flow rate for many prac- 
tical cases. The convection coefficient is preset by 
adjustment of flow rate and/or stream turbulence for a 
given flow channel. 

The analog described herein is based upon the valid 
premise that, if the boundary conditions for heat input 
to an appropriate test specimen are properly repro- 
duced, the aerodynamic heating phenomenon has been 
simulated. Then, measured temperatures at any 
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poit in the test specimen will be identical with those 
encountered during flight under the represented condi- 
tions of aerodynamic heating. The accuracy of the 
results thus depend only upon the accuracy of the tem- 
perature history duplication and on the faithfulness 


with which the test specimen duplicates the prototype. 


NG 


REVIEW FEBRUARY, 1953 


DISCUSSION OF TEST SETUP 


The basic apparatus components necessary for simu- 
lation of aerodynamic heating are shown schematically 
in Fig. 1. The operating fluid is preheated in the 
supply tank by means of immersion type electric heaters 
and agitated by means of an air-motor-driven stirrer. 
After thermal stabilization, the supply tank is pres- 
surized with a chemically inert gas (argon was used in 
reported tests) to produce the potential for flow. A 
safety valve should be provided to limit the system 
pressure to a value consistent with the high-tempera- 
ture operation. In order to control temperature drop 
through the system and to heat the operating fluid 
rapidly, a heat exchanger operated from a butane tank 
is used to heat low-pressure air to be ducted to chambers 
housing the oil supply line, supply tank, approach, 
and test sections. The operating fluid flow is regulated 
by means of a gate-type control valve and is metered 
by means of an orifice-type flowmeter. A by-pass 
line is provided to permit establishment of the flow to 
a predetermined value. The operating fluid is col- 
lected in a reservoir and is emptied into the supply 
tank at the conclusion of a test. 

In many tests it is desirable to record continuously 
several temperatures. Standard instrumentation was 
found unsatisfactory for these tests, and therefore 
an apparatus of the type shown schematically in Fig. 
2 was devised. The apparatus consists of a thermo- 
couple commutator, a high impedance d.c. thermo- 
couple e.m.f. amplifier, a d.c. oscilloscope, and a high- 
speed movie camera. With this apparatus, any 
number of temperatures may be simultaneously re- 
corded (limited only by the number of commutator seg- 
ments) with an accuracy approximately equal to that 
of a portable precision potentiometer. 


TEST PROCEDURE AND RESULTS OF TyYPICAL TEST 


The “‘hot-oil’” analogy was conceived and _ utilized 
to determine transient temperature distributions for 
various critical structural components of a supersonic 
missile that operates under conditions for which Eq. (1 
is applicable. An example of testing procedure with 
test results pertinent to establishing the validity of 
the analogy is discussed. 

Consider a simple I-beam type annular bulkhead 
for a ducted aerodynamic body such as is shown in 
Fig. 3. For simplicity, assume that the heat-input 
function from the ducted side of the body is identical 
to the heat-input function from the outer side; thus, 
the temperature distribution in the section is symmetri- 
cal and can be simulated by insulating the member at its 
midpoint. Consider further that this bulkhead is 
joined to a thin skin, thus effecting a skin-to-bulkhead 
contact resistance that is indeterminate. The problem 
is to determine temperature histories for the bulkhead 
and skin for an assumed flight trajectory. 

The temperature history for the body skin outside the 
influence of the bulkhead was calculated for flight con- 
ditions for a given trajectory by use of Eq. (1) and a 
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TRANSIENT TEMPERATURE MEASUREMENTS +] 


suitable temperature recovery factor. A reasonable 
oil-flow channel was established, and, as a first trial, 
the oil bulk temperature was assumed equal to the 
adiabatic wall temperature of the air, and the* oil 
convective heat-transfer coefficient was assumed equal 
to a timewise average of the air convective heat- 
transfer coefficients throughout the trajectory. For 
these calculated conditions, the skin-temperature his- 
tory was computed. If the two temperature histories 
did not agree satisfactorily, adjustments were made for 
the oil-test heat-transfer coefficient and bulk tem- 
perature until best agreement was obtained. The 
oil-flow velocity was then calculated with Eq. (2). 
The results of these calculations yielded an oil flow 
to be used in the test; however, the accuracy of duplica- 
tion of predicted flight temperature histories depends 
upon several factors—namely : 

(1) Accuracy of knowledge of thermal properties of 
heating fluid and their variation with temperature. 

(2) Magnitude of oil-bulk temperature drop as 
fluid passes through test section (minimized by proper 
test section flow channel choice). 

(3) Accuracy of estimation of effective film tem- 
perature (average between fluid bulk and test section 
wall temperatures) at which thermal properties should 
be evaluated. 

(4) Degree of surface deposits on test section 
surface. 

(5) Time lag between initial by-pass line closure and 
velocity stabilization in test section. 

Because of the above uncertainties, some successive 
approximation procedure was necessary in order to 
obtain maximum agreement between measured tem- 
peratures and calculated flight temperatures. 

Fig. 4 shows the relative correlation for the described 
The maximum devia- 
tion for this test was about 2 per cent, all other tests 


test after four cut-and-try runs. 


having about the same deviation. 

The boundary conditions of heat input to the test 
specimen were thus shown to be accurately represented. 
Transient temperature measurements obtained simul- 
taneously at several critical locations inside the test 
specimen, therefore, were considered as valid and were 
used for structural design purposes. 


CONCLUSIONS 


Although this method for simulating aerodynamic 
heating has not been thoroughly documented, enough 
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Fic. 4. Thin-skin temperature history for annular bulkhead. 


evidence of its applicability has been obtained to ensure 
that it can be a valuable adjunct to current testing 
procedures, both for design purposes and as a research 
tool. 

The example cited was for a body with a thin skin 
which would have no appreciable temperature gradient 
through the skin. It is felt that the applicability of 
the method is not restricted to such geometries. Tran- 
sient temperatures can be calculated for a fictitious skin 
assumed to have the same heat-input function as a body 
of any geometry, and the model may be set up for test 
measurements with the thin skin insulated from the 
main body. If the thermal and physical properties 
of the insulated thin skin are identical with those used 
in calculation and if the calculated temperature his- 
tory of the fictitious skin is reproduced, measurements 
of temperatures at any point in the model are valid 
reproductions of those that would be experienced in 
flight. 

These tests were conducted using an oil that re- 
stricted the maximum operating temperatures; however, 
other fluids with higher critical operating tempera- 
tures could be used for simulation of aerodynamic 
heating for future design. 
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Automatic Reduction 


of Wind-Tunnel Data 


ABSTRACT 


An analog computer has been developed to eliminate the present 
costly, time-consuming process of manual data reduction. This 
computer will take the output of transducers, operate on them, 
correct for tares, position, etc., and produce a d.c. voltage pro- 
portional to the desired quantities or their coefficients. The 
mdin features include: immediate computation and presenta 
tion of results; ability to follow dynamic phenomena up to 500 
cycles per sec.; an accuracy at least as high as the average trans- 
ducer; self-balancing and checking of various components; cal 
culation of a “least squares”’ fitting to test data; ability to inte- 
grate pressure data over a model for force; and low-cost construc- 
tion. 


(I) INTRODUCTION 


A METHOD OF AUTOMATIC REDUCTION of wind-tunnel 

data has been developed by the Department of 
Aeronautical Engineering at the University of Michigan. 
This work has been sponsored by the Computation Re- 
search Section, Flight Research Laboratory, Wright 
Air Development Center, under contract AF33(038) 
20806, with the Engineering Research Institute of the 
University. The results of this project are applicable 
to many other fields of testing and data handling. 

The work on this project was performed on the Michi- 
gan campus by the authors from February, 1951, through 
June, 1952. The method of data reduction used relies 
on known analog computation techniques with particu- 
lar attention paid to accuracy, reliability, and ease of 
maintenance and operation. 

Missile and aircraft development has been delayed by 
the unfulfilled requirement for an automatic data re- 
duction system. This system presents the finished re 
sults of wind-tunnel tests during, and directly after, 
the conducting of tests. 

One of the largest problems in wind-tunnel testing is 
the time consumed in converting raw test data into a 
usable form. At present, data are handled two and 
three times before the end result is obtained. Data are 
recorded, transcribed, and computed either manually or 
by IBM equipment, and each step is costly in time and 
money. 

* Captain, U.S.A.F., Flight Research Laboratory, W.A.D.C., 
Wright-Patterson Air Force Base, Ohio. 
Engineer, University of Michigan. 

+ Associate Professor of Aeronautical Engineering, University 
of Michigan, Ann Arbor, Mich. 

t Research Associate, Engineering Research Institute, Univer- 
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Many times, extremely lengthy tunnel test prograins 
are conducted to obtain optimum missile or aircraft con- 
figurations. These programs could be reduced con- 
siderably if the data produced could be analyzed im- 
mediately and nonproductive trends discarded. 

The occurrence of poor test runs or unusual results is 
an always present hazard. Discovery of these vari- 
ations cannot usually be made until the data are in rec- 
ognizable form. Verification tests must then be re- 
scheduled at some later time, producing long time de- 
lays between initiation and conclusion of an investiga- 
tion. 

This computer has been developed to help eliminate 
these difficulties. The use of analog techniques allows 
presentation of the computed results immediately. The 
computer will take the output of transducers, operate on 
them, correct for tares, position, ete., and produce a 
d.c. voltage. This voltage is proportional to the de- 
sired quantities—i.e., force, moment, pressure, their 
coefficients, and/or center of pressure. 

Overall, this unit allows immediate evaluation of re- 
sults and reduces the cost in time, personnel, and equip- 


ment for obtaining completed test results. 


(II) Error ANALYSIS 


In the design of a computational device such as this, 
it is necessary to make an error analysis of the entire 
facility. The sources of error which require attention 
start with the basic theory of the facility and end with 
the use of the completed data. 

For example, three basic items should be checked in a 
simulation facility. These items are the basic correla- 
tion, the effects of nonperfect simulation, and the 
method of measuring the parameters of the system. The 
basic correlation between the physical situation and a 
perfect simulation system must be established; and, 
in addition, the degree of accuracy which may be ob- 
tained based on fundamental theory must be deter- 
mined. Consideration of the effects of nonperfect 
simulation should include the problems of local vari- 
ations of parameters, nonconstant coefficients, and, in 
general, all the nonlinearities that may have a bearing 
on the system. This assessment will help in evaluating 
the validity of certain linearizing assumptions in addi- 
tion to determining their error component. Errors 
introduced by the measuring devices—.e., transducers, 
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end instruments, and sensing units—and the method of 
application of these instruments to the system will limit 
the maximum accuracy obtainable. This third item 
must not be slighted since it includes the selection and 
use of one of the most critical sections of an integrated 
system. 

The use of the information gained from an entire 
facility should be carefully scrutinized. If the required 
accuracy is equal to or less than that indicated by the 
above investigation, there remains but one problem. 
That problem is to transform the output from thee 
measuring section to the required form. From the 
knowledge gained, an evaluation of the computing 
systems available can be made and one of these selected 
to-provide a balanced system. There is no requirement 
to compute final data to ten significant places when the 
input data are good to but three or when the final data 
need be used only to two- or three-place accuracy. 

If it is discovered that the accuracy of final data re- 
quired is greater than that obtainable from the facility, 
then a re-evaluation of either the desired accuracy or the 
type facility must take place. In either case, the re- 
evaluation will yield the information necessary to se- 
lect a computational system, 


(III) APPLICATION 


The system presented in this paper evolved from an 
error analysis similar to that described in Part (IT) 
above. The work yielded systems accuracies not much 
better than 10 per cent. 

This meant that any precision in computation greater 
than 1 per cent would be more than satisfactory. A 1 
per cent error in the computation would yield an over- 
all accuracy of 10.05 per cent. Even if the system ac- 
curacy were an order of magnitude better than 10 per 
cent, the additional error due to computation would 
only be 0.4 per cent. 

From this accuracy data and the requirement that 
the computation be accomplished with no time lag, it 
was decided to use analog techniques in the computa- 
tion. 

The computer to be developed must receive the out- 
put from transducers or sensing units and yield forces 
or coefficients. The position of this computer in rela- 
tion to other units of the system is shown schematically 
The required accuracy was | per cent; the 
design accuracy was a hopeful 0.1 per cent. 


in Fig. 1. 


The general force problem to be solved by this com- 
puter is the solution of the least squares straight line 
fitting of test points. This arises from the use of 
strain gages as sensing elements attached to a cantilever 
beam. This beam is referred to as the sting. The sting 
(beam) holds the model under test and is aerody- 
namically shielded so that all forces imposed on the sting 
are due to the model. The gage outputs are proportional 
to the moments existing at the gage locations. The 


moment at any point along the beam is given by the 
equation 
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Block diagram of wind-tunnel data flow. 


Fic. 1, 


al 
* FORCE = SLOPE 
CP = ZERO MOMENT LOCATION 
4 
= 
= X2 X3 
Fic. 2. Typical force-moment measuring system. 
M=a+tbx 
where 


MJ = moment at any point 


a@ = moment at the x coordinate origin 
b = normal force 
x = distance along the beam with arbitrary origin 


The desired quantities of this computation are force 
and center of pressure (location of the point of applica- 
These quantities are represented by 
b and a/b of the above equation, as shown in Fig. 2. 

The problem becomes complicated if more than two 
strain-gage locations are used. This requires the re- 
ferred to “least squares’ fitting of a straight line of the 
form given in Eq. (1). 


tion of the force). 


a = — — (1) 
b = — Uxry)/[nZx? — (Zx)?] f 


In this equation » becomes the number of strain-gage 
locations, and the values of x are the known locations 
of the gages. yis the strain-gage output proportional to 
the moment at each location. The equations can be 
transformed into the simpler form given in Eq. (2) 
where the values for a and } are obtained by multiplying 
by constants of the system. 

= + + Risys one 
+ + Royy3 +... 
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Fic. 3. Block diagram of force system 
Rig = (2x? — x,2x)/[nZx? — (Lx)? 
Rog = — — (Tx)?*] 


Additional problems due to wind-tunnel testing ar: 
the tare corrections. These correcting or modifying 
terms arise from preloading of the sting, nonuniform 
flow in the tunnel, etc. Some of these terms are addi 
tive, others are multiplying terms. 

The coefficient terms require division of the force 
values obtained by constants that are functions of the 
tunnel. 

The pressure coefficient equation is presented in Eq. 
(5). 

(P,/P,) — (P./P») 


where 


P,, = local ambient pressure 
P,, = barometric pressure 
P, = measured pressure 
M = Mach Number 
C, = Pikikok; — ks (4 
where 
k, = (1/P,)f(run); changes during dav 
ky = (2/yA/*)f(tunnel); constant for a tunnel con 
figuration 


k; = (P,/P,)f(run and tunnel); barometric 


during day, orifice location, configuration 


Fic. 4. Computer for automatic reduction of wind-tunnel data 
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It can be seen that Eq. (3) degenerates into Eq. (4 
with the linearizing assumption of small changes in the 
barometric pressure during the test run. Eq. (4) is 
then one of multiplication and addition of constants. 
Che values of k, vary as the barometric pressure changes 
during the day. kk» is a constant for any tunnel con 
figuration. kis a combination of variables that remain 
This func 
tion varies as the barometric pressure changes during 


essentially constant during a series of tests. 


the day, orifice locations on the model, configuration 
under test, and tunnel configuration. 


(IV) METHOD OF SOLUTION 


The solution of the force coefficient computation 
problem was accomplished by a system shown in block 
form (Fig. 3). 

The force due to aerodynamic flow around the model 
causes strains in the sting. These strains are propor 
tional to moments about the reference origin and are 
represented by the electrical output from the various 
strain-gage locations. 

The signal in this system is an a.c. modulated carrier. 
“information channel’ that 
gives d.c. voltages proportional to the strain-gage out- 
put times a multiplying tare factor. 


It is passed through an 


The d.c. voltage 
is then summed into d.c. operational amplifiers. In 
summing, then, the signals from various channels or 
stations are fed through weighting factors determined 
by the constants obtained by a process shown in Eq. 
2). These factors are input resistors to the operational 
amplifiers. 

The values of tares are known constants determined 
by tunnel configurations and set into computer before 
the test. The weighting factors are similarly known 
factors of model and sting beam design and can be set 
for any sting. The required constants to produce 
coefficients are simple resistance settings on the oper 
itional amplifiers. 

Since the location of the origin is arbitrary, the 
values of k., from Eq. (2) can be positive or negative. 
rhis requires a sign changing amplifier for the deter 
mination of 

The additive tare corrections are summed into the 
proper operational amplifier representing force or mo 
ment at the origin. 

For the solution of the pressure-coefficient problem, 
the same equipment as that described for the force 
computation is used. An amplitude modulated car 
rier is obtained from linear differential transformers. 
his a.c. voltage is rectified and multiplied by constants 
ky ks of Eq. (4) in the “information channel."’ The 
weighting factor becomes constant ks, and a voltage 
proportional to k2 is summed into the operational ampli- 
fier. The output from the operational amplifiers is 
then the desired pressure coefficients. 


(V) COMPONENTS 


The present computer consists of five relay racks. 


Rack 1 contains ten information channels. The second 
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AUTOMATIC REDUCTION 


rack is the master control panel and junction box and 
has the voltage regulation units for the main power 
The third unit contains the d.c. 
operational amplifiers, their drift stabilizing units, and 
Rack 4 houses the 2-kc. master 
oscillator, 400 cycles per sec. oscillator, and power sup- 
The fifth 
rack contains all other power supplies. These racks 


supplies of rack 5. 
the weighting factors. 
plies and their respective output amplifiers. 


are shown in Fig. 4. and are numbered from left to 
right. 

The master control console, rack 2, contains the main 
This switch controls channels for 
In addition to this, there 
are monitoring meters of the d.c. voltages from the 


operating switch. 
start, operate, or balance. 


regulators, a.c. voltages from the oscillators, and a sig- 
nal monitoring circuit for the information channels. 
By means of a multicontact switch, the d.c. output from 
any information channel can be read or monitored on a 
vacuum tube voltmeter located on the panel. 

the in- 
The input to this channel is an 


Rack | contains the heart of this computer 
formation channel. 
amplitude modulated 2-ke. carrier with a 180° phase 
reversal for positive or negative actuating quantities. 
Fig. 5 presents a block diagram of the unit. 

The a.c. signal is supplied to the signal amplifier 
through the input transformer and a 60-cycle rejection 
filter. This signal is amplified through the signal am- 
plifier, the gain control of which represents a composite 
of the constant multiplying terms determined by cali- 
bration for each new test setup. This composite multi- 
plying term can be determined by applying a known 
force and varying the gain of each channel until its 
output directly represents the applied force or moment. 

The output is summed with a carrier so that the total 
output becomes amplitude modulated without a phase 
reversal. This summed signal is then rectified directly. 
At the same time, a carrier equal to that summed in is 
rectified through a separate diode bridge and sub- 
tracted from the above rectified signal. This yields a 
d.c. voltage proportional to the actuating quantity 
times a lumped constant of the system. 

The zero balancing of the input signal is accom- 
plished in two steps. The first step is the initial cor- 
rection that is applied directly to the transducers to 
bring the zero point within the limits of the automatic 
balancing system and is manually accomplished when 
the test is first set up. The second step takes any nor- 
mal zero shifts due to temperature and other causes and 
corrects for them by changing the bias voltage. This 
is done when the channel is not computing by sensing 
the d.c. output of the rectifiers and chopping and amplh- 
fying the error signal to a servomotor. This servo will 
vary the bias to bring the error signal to zero. 


Indicator lights on the face of rack 1 light when the 
output voltage of the servo-amplifier is sufficient to 
operate the servomotor. Therefore, the light is on 
while the motor is attempting to bring the output to 
zero. If the light does not extinguish, it provides an 


indication of unbalance or zero shift greater than that 
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Fic. 5. Block diagram of one channel of information. 
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Fic. 6. Layout of information channel. 


for which the automatic balancing system can com- 
Mechanical rebalancing of the transducer 
must then be accomplished. The physical layout of an 
information channel is shown in Fig. 6. All subunits 
have been placed in turrets, and each channel is a plug- 


pensate. 


in unit to facilitate easy maintenance and operation. 
The use of turrets has allowed the construction and 
detailing of a test routine to establish quickly which 
Units can be quickly interchanged 
and the channel placed back into operation with a mini- 


subunit has failed. 


mum delay. Fig. 7 shows an information chan- 
nel. 


Since both resistive bridges and differential trans- 
formers are to be used as end instruments, it is neces- 
sary to have a method for compensating for the phase 
shift between the biasing carrier and that coming from 
the transducers. This has been provided by using a 


phase-shift network before the bias potentiom- 


eter. 


The composite multiplying term is obtained by vari- 
ation of the feedback of the signal amplifier. Gain 
control is obtained by changing the feedback of the 
signal amplifier. The maximum gain is set by the mini- 
mum fixed negative feedback. 
linearity requirements. 


This minimum is set by 
The gain control provides as 
much as 50 db. variation. Maximum feedback before 
instability is greater than 65 db. The gain and the 
phase-shift controls are brought to the front of the 
panel as screwdriver adjustments to prevent accidental 
variation of the controls after they are once set. 

In the University of Michigan Supersonic Wind Tun- 
nel only two of the four arms of the strain-gage bridge 


are active. An adapter unit, shown in Fig. 7, contains 
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Information channel. 


the two nonactive arms of the bridge and the manual 
zero balancing potentiometer. 

Because the accuracy of the entire Wind-Tunnel 
Data Reduction System depends directly upon the 
stability and accuracy of the transducer output, it is 
necessary that the amplitude stability of the carrier be 
one order of magnitude greater than the desired accu- 
racy of the system. The type of oscillator chosen was a 
Wien Bridge oscillator because of its inherent stability 
in amplitude and frequency. It was thought that the 
amplitude control of this unit would be sufficient to 
give the accuracy required of the equipment; however, 
it was subsequently decided that increased accuracy 
could be obtained if a closed-loop servo system were 
added to the 2-ke. oscillator section. This would give 
added assurance that the overall design accuracy of | 
per cent could be obtained. The fundamental idea in 
this control involves driving a triode to cutoff and fil- 
tering out all frequency components except the first 
harmonic. This yields the desired sine wave. The out- 
put is fedback to control the triode cutoff. 

The complete system, shown schematically in Fig. §, 
accomplishes the desired amplitude stability by slicing 
the sine wave generated by the Wien Bridge oscillator. 
The sliced wave is passed through a low-pass filter and 
amplified. The carrier, which is applied to the trans- 
ducer, is also rectified and compared to a d.c. voltage 
reference. The error signal is then amplified by a d.c. 
amplifier, the last stage of which governs the plate 
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supply of the slicer and thereby regulates the amplitude 
of the carrier. 

In order to carry on the necessary computations in 
the Wind-Tunnel Data Reduction System, it is neces- 
sary to employ a number of d.c. operational amplifiers. 
rhese units are similar to those used in electronic dif 
ferential analyzers of the REAC, Goodyear, or RAND 
type. It was originally thought that commercially 
available units using a.c. drift stabilizing loops would 
be satisfactory. After several extensive tests, how- 
ever, it was found that the a.c. frequency response was 
not satisfactory for the ultimate requirements of the 
wind-tunnel system, and a new d.c. operational ampli 
This unit 
has an improved frequency response, allowing use of 


fier and drift stabilizing unit was designed. 


the equipment for frequencies an order of magnitude 
higher than commercial units. The desire for high- 
frequency response stems from one of the original de- 
sign requirements to have this computer work on dy- 
namic model tests and tests where several conditions 
ure checked in a short time. 


(VI) AccuRACY 


To date, no tests have been made using the equip 
ment directly in connection with a wind tunnel. Tests 
are scheduled for September and October, 1952, and 
the unit is to be used as a full-time component of the 
University of Michigan wind tunnel in November, 
1952. 

Static tests of the system and its components have 
assured the authors that the accuracy will be better 
than the required 1 per cent. Linearity tests were 
conducted using no feedback on the signal amplifier. 
The results showed a linearity of better than 0.7 per 
cent. With minimum feedback on the signal ampli 
fier this number should be around 0.1 per cent. The 
noise level with the maximum gain, open loop, was less 
than 0.06 per cent full scale. The automatic balance 
system corrects for zero shift and unbalance to an ac- 
curacy better than 0.05 per cent full scale. 

Operational tests employing the equipment as it will 
be used in a wind tunnel have proved the unit to be 
more than satisfactory. Tests of individual compo- 
nents have been completed, and all units are well within 
the design accuracy range of 0.1 per cent. 

The d.c. operational amplifier drift stabilization unit 
holds the drift to less than 100 microvolts, referred to 
the input. The frequency response of the d.c. oper 
itional amplifiers is 60 db. at 400 cycles per sec., open 
loop. 
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Fic. 8. Block diagram of 2-ke. carrier amplitude control. 
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(VII) OTHER APPLICATIONS 


One eventual use of this system is the application of 
the unit to dynamic testing. All components have 
been designed and selected with the requirement that 
signals with sinusoidal components up to 500 cycles per 
sec. can be tolerated and that there would be no loss in 
accuracy. 

The field of flutter: analysis using wind tunnels 
is one application. This computer would provide 
the initial step to automatic computation of the 
critical flutter speed or velocity. Another ‘similar 
application is that of dynamic models in supersonic 
tunnels to obtain the dynamic coefficients similar 
to the normal static coefficients considered in this 
paper. 


Propeller test facilities might also apply this type unit 
in the computational problems incurred in propeller 
vibrations, and power plant and rocket facilities are 
faced with similar semidynamic computation problems. 
Here it would be advantageous for the test conductor 
to see the computed results while the test is under 
way. 


Another development presently to be tried with this 
computer is the weighted integration of pressure infor- 
mation over the test model to obtain force and center 
of pressure information. x-y plotters are to be used 
with this facility to obtain plots of the force coefficients 
vs. tunnel or aerodynamic parameters and pressure 
coefficient vs. position on the model. 
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(VIII) SuMMARY 


For an exact duplication of the present equipment, 
it is estimated that it would cost about $9,000. This 
unit contains ten information channels and five d.c. 
operational amplifiers. With this equipment it is 
possible to obtain three-component information—lift, 
drag, and center of pressure—or ten channels of pres- 
sure coefficients. To obtain six-component balance 
information, it is estimated that an additional $3,000 
will be required. 

Several features of this equipment appear to be new 
or novel and might be of value in many general problem 
solutions. One feature is the application of analog 
techniques to data handling and reduction; a second 
feature is the method of obtaining amplitude stability 
for the carrier; a third is servo balancing for zero shift; 
a fourth is the moderately low cost of duplication of the 
equipment; a fifth is the ease of maintenance and check- 
ing of the individual parts and the unit as a whole; a 
sixth is the versatility of the unit to be used for many 
types of similar problems; a seventh is the ability to 
follow dynamic phenomena and perform computations 
with sinusoid components up to 500 cycles per sec. 
Any of these features may border on being trivial by 
itself, but the overall system is thought to be a large 
step forward in moderate accuracy data handling; par- 
ticularly for test installations where it is (or might be) 
advisable for the test conductor to have or see the re- 
sults of the test during or immediately after completion 
of arun. 
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Eighth International Congress on Theoretical and Applied 
Mechanics 


N. J. HOFF* 
Polytechnic Institute of Brooklyn 


Historic BACKGROUND 


HE EIGHTH INTERNATIONAL CONGRESS on Theo 
ne and Applied Mechanics was held in Istanbul, 
Turkey, between August 20 and 28, 1952. A report on 
it to the members of the Institute of the Aeronautical 
Sciences is of particular interest because aeronautical 
engineers have always taken an important part in the 
organization of these congresses and have contributed 
a great deal to them by presenting and discussing 
papers. The whole idea of the modern applied me 
chanics congresses originated at a conference on hydro 
and aerodynamics. The conference was held in Inns 
bruck, Austria, in September, 1922. It was initiated 
by T. Levi-Civita, of Rome, Italy; C. W. Oseen, of 
Uppsala, Sweden; L. Prandtl, of Gottingen, Germany; 
and Th. von Karman, of Aachen, Germany. During 
the conference, the organization of a congress dealing 
not only with aerodynamics but with the broader field of 
applied mechanics in general was proposed. It was 
mostly due to the efforts of Th. von Karman that the 
proposition soon became a reality. Together with 
J. M. Burgers, of Delft, Holland, he began to organize 
the First International Congress on Applied Mechanics. 
The two were joined by C. B. Biezeno of Delft, Hol 
land, who represented the point of view of research 
men in the theory of elasticity. 

The First International Congress on Applied Me 
chanics was held in Delft, Holland, from April 22 to 26, 
1924. The United States was represented on the Or 
ganization Committee by J. S. Ames, who was later 
honored by having named after him the aerodynamic 
laboratory of the N.A.C.A. at Moffet Field, Calif. 
When Dr. Ames was unable to attend, he was replaced 
by Jerome C. Hunsaker, who later became the first 
President of the Institute of the Aeronautical Sciences. 

The First Congress was attended by over 200 persons 
who presented 76 papers. The Second International 
Congress on Applied Mechanics was held in Zurich, 
Switzerland, in 1926, with 86 papers on the program. 
It was attended by representatives from 22 countries. 
Stockholm, Sweden, was the host to the Third Congress 
in 1930. By that time, participation at the congress 
had increased to 186 papers and 597 members. The 
last two congresses before World War II were held in 
Cambridge, England, in 1934 and in Cambridge, 
Mass., U.S.A., in 1938. The series of congresses was 
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resumed again after the war with the Sixth Congress 
held in Paris, France, in 1946, and the Seventh Con 
gress in London, England, in 1948. 


It should not be thought, however, that mechanics 
congresses were unknown before World War I. Long 
before aviation became a reality, structural and me- 
chanical engineers organized meetings to promote 
Thus, an International Congress 
of Applied Mechanics was held in Paris, France, in 
ISS9 in connection with the exposition. About 350 
attended this meeting, and the committee 
included members from 15 countries, among them the 


United States of America. 


applied mechanics. 


persons 


Another successful Inter- 
national Congress of Applied Mechanics was held in 
Paris in 1900, at which, among others, W. F. Durand 
presented a paper. However, these congresses dealt 
mostly with advancements in steam engines, regulators, 
and mechanical testing, and the birth year of the 
modern congresses must be given as 1922. 


TOPICS AND PARTICIPANTS 
The subject matter dealt with at the Eighth Congress 
was divided into five groups: 
(1) Elasticity 
(2) Fluid 
dynamics). 


Plasticity Rheology. 


Mechanics (Aerodynamics— Hydro- 
Solids 
Friction—Lubrication). 

(4) Statistical 
Heat Transfer. 


(3) Mechanics of (Ballistics—Vibrations 


Mechanics—Thermodynamics 


(5) Mathematics of 
Methods of Computation. 


Physics and Mechanics 
The official languages of the Congress were English, 
French, German, and Italian, but almost all the papers 
were presented and all the discussion took place in the 
first three languages, with English predominating. 
Several simultaneous sessions had to be held because 
the total number of papers scheduled was 340. Mem 
bership at the Congress was contingent upon the pay- 
ment of a fee of $10. An associate membership was 
established for members of the families of the partici- 
pants in the Congress who were invited to all the social 
functions but did not take part in the scientific activi- 
ties. The total number of regular and associate mem- 
bers was 577, some of whom, however, did not reach 
Istanbul. Actually Istanbul were 35:4 
regular members; this figure does not include the assoct- 


ates. The regular members attending originated im 
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Old: The Mosque of Eyiip, a suburb of Istanbul. This 
mosque is one of the important shrines of the Moslem World. 


24 different countries. Their numbers and home 
countries follow: Australia 2, Austria 1, Belgium 5, 
Denmark 4, Egypt 4, England 24, Finland 2, France 36, 
Germany 25, Greece 3, India 2, Iran 1, Israel 2, Italy 12, 
Japan 3, Malta 1, Netherlands 16, Norway 4, Pakistan 
1, Sweden 12, Switzerland 4, Turkey 77, U.S.A. 90, 
and Yugoslavia 3. 

Most of the world’s leading scientists in the fields of 
applied mechanics were present at the meeting. The 
only important exception was Th. von Karman, who, 
for the first time since 1924, was absent from an Inter- 
national Congress of Applied Mechanics because of 
family reasons. Several of the Americans remarked 
that they were unable to present papers in the United 
States to an audience of Americans of the quality of that 
in Istanbul. With the large number of papers pre- 
sented, it is impossible to give an adequate coverage of 
the topics. The titles ranged from ‘A Boundary- 
Layer Theory for Elastic Bending of Plates’? through 
“A New Cementable Material for Two- and Three- 
Dimensional Photoelastic Research,” ‘‘New Engineer- 
ing Problems in the Design of the Arnold Engineering 
Center,”’ ‘‘Dynamic Instability of Systems Incorporat- 
ing Pneumatic Tire Wheels, Its Cause and Cure,”’ 
“The Formulation of Biharmonic Problems,”’ ‘‘Criteria 
for Endurance Limits of Steel,’ “‘Statistical Aspects 
of Contact and Friction of Solids,” “‘On a Generaliza- 


tion of Green’s Formula,’ ‘‘Turbulent Diffusion,” 
‘The Calculation of Stresses for the Shell of Transla- 
tion,’’ ‘‘Discontinuity Properties of Flames and Meas- 
urement of Flame Speeds,’ and ‘“‘On the Detachment 
of a Shock Wave from the Leading Edge of a Finite 
Wedge,” to name a few at random. 


GENERAL LECTURES AND SECTIONAL ADDRESSES 


In addition to the papers submitted by the members 
of the Congress, a few general lectures and sectional 
addresses were given by prominent scientists who had 
been asked to speak on selected topics. The list of 
these lectures follows: 


J. C. Hunsaker, Massachusetts Institute of Technology, Cam- 
bridge, Mass., U.S.A. Social Aspects of Aeronautics. 

Antonio Signorini, University of Roma, Italy. Quelques Re- 
cherches Récentes de Dynamique des Solides. 

Hilda Geiringer, Wheaton College, Norton, Mass., U.S.A 
Some Recent Developments in the Theory of an Ideal Plastic 
Body. 

George Temple, King’s College, London University, London, 
England. The Dominant Derivative Method in Aero- 
dynamics. 

Sir Geoffrey Taylor, Cambridge, England. Hydrodynamic 
Theory of Detonating Explosives. 

John von Neumann, Institute for Advanced Study, Princeton, 
N.J., U.S.A. Automatic Computation and Hydrodynamics. 

Johannes M. Burgers, Institute of Technology, Delft, Holland. 
Some Statistical Problems Connected with Solutions of a 
Simple Nonlinear Equation. 


New: Taken from the lobby of the University of Istanbul 
where the meeting was held. In the background are shown the 
flags of all nations participating in the Congress. 
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Richard Courant, New York University, New York, U.S.A 
Reciprocal Variational Problems and Applications to Problems 
of Equilibrium. 

Francois N. Frenkiel, The Johns Hopkins University, Baltimor« 
Md., U.S.A. Turbulent Diffusion. 

William Prager, Brown University, Providence, R.I., U.S.A 
The General Theory of Limit Design. 

Nicholas Minorsky, formerly Stanford University, Stanford, 
Calif., U.S.A. Sur la Méthode Stroboscopique et ses Appli 
calions. 

Arthur Kantrowitz, Cornell University, Ithaca, N.Y., U.S.A 
Physical Phenomena Associated with Strong Shock Waves. 

Maurice Roy, Paris, France. Du Combustible dla Propulsion 

W. Tollmien, University of Gottingen, Germany. Uber Schwing 
ungen in laminaren Strémungen und die Theorie der Tur 
bulens 

Mauro Picone, University of Rome, Rome, Italy. Sur un 
Méthode pour le Calcul des Valeurs Propres et des Fonction 
Propres et sur son A pplication al’ Equation de Schrédinger. 

Markus Reiner, Hebrew Institute of Technology, Haifa, Israel 
Rheology of Second Order Effects in Elasticity and Hydrody 
namics 

André Lichnerowicz, Collége de France, Paris, France. 
odes Tensorielles en Mécanique. 


Méth 


NONTECHNICAL REMARKS 


Probably the greatest effect of an international con 
gress upon the development of the art is not the stimu 
lus it gives to the individual to prepare and present a 
paper but the opportunity it provides for the members 
to get together informally and discuss problems of 
common interest. Any observer present in Istanbul 
could notice that full advantage was taken of this 
opportunity. Scientists from all countries were milling 
around in the spacious lobby of the magnificent com 
pletely new building of the University of Istanbul in 
whose lecture rooms the papers were presented. Others 
sat around on the upstairs balcony where they could 
enjoy the cool breezes and see the breathtaking view 
of this city of hills and bays. The general lectures 
were given in the big auditorium of the University, 
which is superb in its simple modern design and its 
large seating capacity. Projectors for slides and film, 
time clocks, and personnel to operate everything were 
always available, and every paper was given exactly at 
the time provided for it on the program. 


The hospitality extended by the Turks to their 
guests was overwhelming. Receptions were given by 
the rectors of the University of Istanbul and of the 
Polytechnic Institute of Istanbul. Tours were 
arranged to see the natural beauties of the Bosporus 
and the Princes Islands and the architectural monu 
ments famed in Turkish and Byzantine history. Of 
these, the Aya Sofya commands the respect of every 
structural engineer. It is covered by a dome 107 ft. 
in diameter erected in 537 A.D. during the reign of the 
Emperor Justinian. Magnificent domes and slender 
minarets of mosques were visible at every turn of the 
curving narrow streets, and not the least of the pleas 
ures of the visitor was haggling over prices in the 
covered bazaar. The banquet, at which members 
of the Congress and their families were invited guests, 
was given in the Casino, the most elegant place for 
dining and dancing in the city in the open air over- 
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looking the Bosporus. 


It will be hard to excel this 
event at future congresses. 


ORGANIZATION 


The organization of a congress of such proportions 
is an undertaking of considerable magnitude. 
directed by Prof. K. Erim, who with Mrs. Erim has 
been attending the Congresses for many vears. - Un- 
fortunately, overwork exhausted Dr. Erim to such an 
extent that he was unable to open the Congress per- 
sonally.* Prof. Cahit Arf, 
another member of the Executive Committee. Pro- 
fessor Erim had the sympathy of all the delegates; 
they were very happy to greet him later at the final 
banquet of the Congress. 


It was 


He was represented by 


Professor W. Prager, who 
taught in Istanbul before he joined the staff of Brown 
University, arrived | month ahead of the Congress to 
help with the organization. 

The members of the Congress were greatly impressed 
with the help and attention received from the Turkish 
hosts who were always available for advice on technical, 
as well as on personal, matters. Without wishing to 
slight others whom the writer of this article did not 
happen to meet, the following names are mentioned: 
Prof. Giacomo Saban, who did most of the preliminary 
work of organization; Prof. Adnan Sokullu, Dr. Y. 
Garti, and Cenan M. Sahir-Silan; and Miss Alkmini 
Cariadaki, who knew every delegate by name, address, 
and professional connection. She, as well as Miss 
Armen Karaman and Miss Vera Steiner, was able to 
speak to practically every member in his native lan- 


CONGRESS COMMITTEE 


The organization of international congresses on theo- 
retical and applied mechanics is in the hands of a com- 
mittee that has been self-perpetuating since the time 
of the First Congress in 1924. The United States 
is represented on this committee by H. L. Dryden, 
J. C. Hunsaker, Th. von Karman, and $S. Timoshenko. 
F. H. van den Dungen was elected President of this 
conunittee for a period of + years, and R. V. Southwell 
was elected Treasurer. The next congress will be held 
in Brussels, Belgium, in 1956. 


INTERNATIONAL UNION 


The International Union of Theoretical and Applied 
Mechanics also held a meeting during the Congress 


in Istanbul. This Union was organized in 1946 and is 


Concluded on page 130) 


* It has just been learned that Dr. Kerim Erim died on Decem 
ber 28, 1952. This news will sadden all the members of the Con 
gress, who cannot help realizing that the strain of being Chairman 
of the Organization Committee must have at least partially been 
responsible for his death. Our sympathy goes out to Mrs. Kerim 
Erim and the Polytechnic Institute of Istanbul for this great 
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News of Members 


(Continued from page 19) 


cility, ARO, Inc., has been designated 
Manager of the Ram Jet Project 
Branch of the Engine Test Facility. 
In this position, he will be responsible 
for planning the first ram-jet engine 
development test to be conducted at 
the Arnold Engineering Development 
Center. In addition to the foregoing, 
Mr. Howard will continue to super 
vise the aerothermodynamic studies 
required in the determination of func 
tional adequacy of the Ram-Jet Addi 
tion, a portion of the Engine Test 
Facility still in the design phase. 

> Julius Kendall (T.M.) was recently 
elected a Vice-President of Greer Hy 
draulics, Inc. Mr. Kendall has been 
and will continue as General Sales and 
Service Manager, as well as Manager 
of the Research and Development 
Division of Greer. 

>» Vice-Admiral Emory S. Land, 
U.S.N. (Ret.) (F.), President, Air 
Transport Association of America, 
and wartime Chairman of the Mari 
time Commission, was the recipient 
of a new award created in his honor 
this vear by the Society of Naval 
Architects and Maritime Engineers. 
The presentation was made in Novem 
ber at the society’s Sixtieth Annual 
Meeting. This particular award is a 
gold medal given for ‘outstanding 
accomplishment in the marine field”’; 
it will be known as the Vice-Admiral 
Jerry Land Medal...Admiral Land 
was recently named a member of the 
National Committee to Observe the 
Fiftieth Anniversary of Flight. 

> Robert B. Meyersburg (A.F.), 
Chief, Flight Test Section, Civil Aero 
nautics Administration, Washington, 
D.C., has been appointed a member of 
a C.A.A. team to evaluate jet and 
turboprop transport aircraft. 

> Thomas A. Morgan (A.M.) was 
elected to the Board of Directors, 
Pressed Steel Car Company, Inc., at 
its November 21 meeting. Mr. Mor 
gan recently retired as President and 
Chairman of the Board of The Sperry 
Corporation. 

> C. R. Smith 


American 


(A.M.), President, 
Airlines, Inec., was ap 
pointed a member of the Department 
of Defense’s Citizens Advisory Com 
mittee on the Use of Manpower in the 
Armed Forces. 

> Robert A. Summers (T.M.), Re 
Search Assistant in Aeronautical Engi 
neering, Instrumentation Laboratory, 
Massachusetts Institute of Tech- 
nology, returned last October from a 
M.I.T. Overseas Summer Fellowship 
at the Royal Institute of Technology in 
Stockholm, Sweden. Mr. Summers is 


Necrology 


Justin A. Fitz 


Justin Allen Fitz, A.M.I.A.S., died 
on his way home from work on the 
evening of December 9. His death 
was presumably caused by a heart 
attack. 

Mr. Fitz was born on December 9, 
1891, in Everett, Mass. He entered 
the U.S. Navy in 1910 and during his 
1-year enlistment attended the Naval 
Electrical School. It was his experi- 
ence in this field that led to his 
employment in 1914 by Sperry Gyro- 
scope Company as a Technician on 
gyrocompasses and other special in 
struments. For many years, he 
served in various capacities of testing, 
sales, and service. He was one of 
those who made the first permanent 
installation of a gyrocompass on a 
ship on the Great Lakes. He was 
sent to Russia in 1929 to supervise 
the setting up and testing of gyro 
compasses in government installations 
in Leningrad. 

He was named Manager of Sperry’s 
Publicity and Advertising in 1930. 
Thirteen years later, in 1943, he was 


made Director of Advertising and 

Public Information. His activities 
Ensign Forrest 

Ensign Forrest Dean Swisher, 


U.S.N.R., T.M.I.A.S., was killed on 
last July 27 when his jet fighter col- 
lided with another just: after taking 
off from the carrier, U.S.S. ‘‘Prince 
ton,’ then in the Korean waters. 
Ensign Swisher, who was born on 
March 2, 1927, in Amarillo, Tex., 
resided in Winfield, Kan. He was 
eraduated in 1945 from the Winfield 
High School and 2 years later entered 
the Spartan College of Engineering. 


Justin A. Fitz 


included the writing of instruction 
books, publicity, and advertising; 
for a number of years, he edited the 
house organ, Sperryscope. 

Mr. Fitz is survived by his wife, 
Florence E. Fitz, and by his father 
and two sisters. 


D. Swisher 


While enrolled at this school, he won 
the Scholastic Award of the local 
I.A.S. Student Branch. He was grad- 
uated from Spartan in June, 1949, 
with the degree of Associate in Arts in 
Aeronautical Engineering. Later, he 
attended the Armed Services Training 
Programat the University of Nebraska. 

At the time of his death, he was 
serving as Naval Aviator and Assist- 
ant Maintenance Officer of Fighter 
Squadron 191, U.S.N. 


continuing his work on his Se. D. thesis 
at M.I.T. 

> Myron Tribus (M.), Director of 
Icing Research, Engineering Research 
Institute, University of Michigan, re 
ceived the Alfred Noble Prize for his 
paper on ‘Intermittent Heating for 
Aircraft Ice Protection with Applica 
tion to Propellers and Jet Engines.”’ 
The presentation of the Noble Prize 
was made at the recent annual meet 
ing of The American Society of Me- 
chanical Engineers. 

> Juan T. Trippe (A.M.), President, 
Pan American World Airways, Inc., 


was awarded the Order of Merit for 
“extraordinary services to the peace- 
ful recovery” of the Federal Republic 
of Germany. The presentation of 
this medal, the first given to an Ameri- 
can citizen by the Federal Republic, 
was made on December 2 at the Ger- 
man Consulate General in New York 
City by Consul General Hans Riesser. 


Members on the Move 


The purpose of this section is to provide 
information concerning the latest affilia- 
tions of I.A.S. members. All members 
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are, therefore, urged to notify the News 
Editor of changes as soon as they occur. 


Dr. Pericle A. Chieri (A.F.), Professor 
of Mechanical Engineering and Head, 
Department of Mechanical Engineering, 
Southwestern Louisiana Institute. For- 
merly, Associate Professor of Mechanical 
Engineering, Newark College of Engineer- 
ing. 


William H. Dammer (T.M.), Boeing 
Field Service Engineer, Boeing Airplane 
Company, Lowry A.F.B., Colo. For- 
merly, Engineer, Seattle Division, Boeing. 


Hunt Davis (M.), Consulting Engineer, 
Worthington Corporation. Formerly, Di- 
vision Engineer, Aerodynamics Division, 
Development Engineering Department, 
Elliott Company. 


Fred Dell’Amico (M.), Head, Hy- 
draulic Laboratory Section, Aero-Me- 
chanics Department, Cornell Aeronautical 
Laboratory, Inc. Formerly, Head, Hy- 
draulic Laboratory, Equipment Research 


Branch, Aero-Mechanics Department, 
Cornell. 
Prataprai Dinkerrai Desai (T.M.), 


now Aeronautical Engineer, Aircraft De- 
sign and Engineering Department, Hin- 
dustan Aircraft Ltd., Bangalore, Bombay, 
India. 


B. J. Driscoll (M.), now 
Director of the Secretariat, Advisory 
Group for Aeronautical Research and 
Development (AGARD), North Atlantic 
Treaty Organization, Paris, France. 


Associate 


David Eisenberg (T.M.), Test Equip- 
ment Engineer, Test Equipment Engineer- 
ing Section, Planning and Tooling De- 
partment, Aeronautical Division, Hughes 
Aircraft Company. Formerly, Engineer- 


RETURNS TO RYAN 


Albert B. Deyarmond (M.), who was 
formerly Chief of the Special Studies Office, 
Air Technical Intelligence Center, Wright- 
Patterson A.F.B., Ohio, has returned to 
Ryan Aeronautical Company after an 
absence of more than 4 years. Prior to 
leaving Ryan in 1948, Mr. Deyarmond was 


Chief of Structures. He is now serving 


in the reactivated post of Chief of Structures 
at Ryan and is also Chief of Aerodynam- 
ics, 


ENGINEERING 


REJOINS BENDIX AVIATION 


A. P. Fontaine (A.F.) returns to Bendix 
Aviation Corporation, after an absence of 
6 years, as Staff Assistant to Raymond P. 
Lansing, Vice-President and Group Execu 
tive in charge of six eastern divisions of the 
corporation. In tl position as Staff 
Assistant, he will hi lirect operations in 
aircraft control, nai m and instrument 
equipment, electron tubes, ignition systems, 
meteorological instruments, precision elec 


trical units, ete Vr. Fontaine, who holds 
twelve patents for aircraft and aviation 
components, was until recently Vice 
President and Gener Vanager of Con 
solidated Vultee A Cor poration 


ing Designer “B, Equipment 
Group, Radar Section, 
velopment 


Design 
Research and De 


Laboratories, Hughes. 


Bernard Goldman (A.M.), Senior Tech 
nical Writer, Public Department, 
Ford Instrument Company, Division of 
The Sperry Corporation. Formerly, 
Supervisor of Technical Publications and 
Technical Editor, Stanley Aviation Cor 
poration. 


Harold E. Gray (A.F.), Vice-President 
Atlantic Division, Pan American World 
Airways, Inc Vice-President 

Pacific-Alaska Division, Pan American 


tions 


Formerly, 


Ian A. Gray (M Director of Main- 
tenance and Engineering, Canadian Pacific 
Air Lines, Ltd. Formerly, Assistant to the 
President, Canadian Pacific Air Lines. 


Joseph P. Grieco (T.M.), Senior Test 
Engineer, Gas Turbine ‘‘A” 
Wright Aeronautical Division, Curtiss- 
Wright Corporation. Formerly, Junior 
Test Engineer, Experimental Test Section, 
Wright Aeronautical 


Division, 


Edward Eugene Henkel (A.M.), Public 
Relations Manager, Stratos Division, 
Fairchild Engine and Airplane Corpora- 
tion. Formerly, Relations Man- 
ager, Fairchild Engine Division, Fairchild 
Engine and Airplane Corporation. 


Clyde P. Jupiter (T.M.), Physicist, 
Navy Electronics Laboratory, San Diego, 
Calif. Formerly, Aerodynamicist, Santa 
Monica Plant, Douglas Aircraft Company, 
Inc. 


Public 
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Douglas A. King (M.), Senior Aero- 
dynamics Engineer, The Glenn L. Martin 
Company. Formerly, Aerodynamics De- 
velopment Engineer (Hydrodynamics), 
Bureau of Aeronautics, Department of 
the Navy. 


Colonel C. R. Laubenfels, | 
(M.), now Assistant for Flight Safety 
Engineering, Deputy for Operations, 
Wright Air Development Center, Wright- 
Patterson A.F.B., Ohio. 


Ralph L. Merrill (M.), Engineering 
Designer (Armament), Long Beach Plant, 
Douglas Aircraft Company, Inc. For- 
merly, Engineering Designer, El Segundo 
Plant, Douglas. 


Leonard M. Michal (T.M.), Assistant 
Project Engineer, Missile Design Section, 
Chance Vought Aircraft Division, United 
Aircraft Corporation. Formerly, Senior 
Electromechanical Engineer and Head, 
Data Reduction and Autopilot Analysis 
Group, The Glenn L. Martin Company 


Edward S. Miller (T.M.), Senior Flight 
Test Engineer, Flight Test Engineering 
Group, Chance Vought Aircraft Division, 
United Aircraft Corporation. Formerly, 
Project Engineer, Flight Test Division, 
Wright Air Development Center, Wright 
Patterson A.F.B., Ohio 


S.A.F 


Second Lieutenant David W. Peterson, 
U.S.A.F. (T.M.), Officer in Charge, 
Structural Engineering Branch, Feam- 
com Air Base, Japan. Formerly, Officer 
in Charge, Structural Repair, Kisarazu 
Air Base, Japan. 


Emil A. Polowniak (M.), Chief Engineér, 
The Selb Manufacturing Company.  For- 
merly, Hydraulic Group Engineer, Heli 
copter Division, McDonnell Aircraft Cor- 
poration. 


MAJOR IN TURKISH AIR FORCE 


Sadettin Giintiirkiin (M.), who received his 
B.S. in Aeronautical Engineering from 
Massachusetts Institute of Technology in 
1946 and his M.S. from Polytechnic In- 
stitute of Brooklyn in 1948, was promoted 
on last August 30 from the rank of Captain 
to that of Major in the Turkish Air Force 
Formerly at Tayyare Tamir Fabrikasi, 
Turkey, Major Giintiirkiin is now assigned 
to the 9. Av. [9th Fighter Squadron| Ussii, 


Balikesir, Turkey. 
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tin Another new development using 


Photo and data courtesy of Thermoid Co., Trenton, N. J. 
B. F. Goodrich Chemical Co. supplies the Hycar rubber only. 
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“| B.E Goodrich Chemical 


Why this HYCAR 
hydraulic hose 
has a long and 


useful life 


OU can see in this picture some 

of the tough conditions this 
hydraulic hose, made with Hycar 
rubber, has to meet—and does, to 
perfection! 


One of them is oil, particularly high- 
pressure lubricants. Another is grease, 
including compounded greases 
carrying metallic soaps. Still another 
is corrosion from battery acid. There 
are the deteriorating effects of gaso- 
line, plus abrasion from rough han- 
dling or dragging around to contend 
with. And the Hycar hose must re- 
main flexible. 


Hycar rubber comes through on 
every count. For Hycar is resistant to 
all these destructive conditions and 
more, such as heat and cold, aging 
and many chemicals. 


Perhaps one of the Hycar rubber 
compounds can do a better job for 
you, help you improve or develop 
more saleable products. We'll help 
with technical information. Just write 
Dept. HF-2, B. F. Goodrich Chemical 
Company, Rose Bldg., Cleveland 15, 
Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Hycar 


Reg U.S. Pat. Off 


GEON polyviny! materials « HYCAR American rubber e GOOD-RITE chemicals and plasticizers ¢ HARMON organic colors 
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RETIRES 


John K. Northrop (F.), I.A.S. Past 
President, announced on last November 20 
that he was retiring from the aeronautical 
field, because of ‘‘ progressive impairment to 
his health.’ Succeeding him as President 
of Northrop Aircraft, Inc., is Northrop’s 
Chairman of the Board and General 
Manager, Oliver P. Echols (F.). Mr. 
Northrop began his aeronautical career in 
1916 and, prior to cofounding the company 
that bears his name, he was associated with 
Lockheed Aircraft Corporation and Douglas 
Aircraft Company, Inc. He is well known 
as the proponent and designer of the Flying 
Wing bombers built for the U.S.A.F. 
during and after World War II and was 
prominent in the design of the P-61 Black 
Widow, believed to be the first U.S. aircraft 
designed from its inception as a night fighter. 
In 1947, Mr. Northrop delivered the Wilbur 
Wright Memorial Lecture before The Royal 
Aeronautical Society. 


AIRCRAFT SALES MANAGER AT 
PESCO 


Bruce H. Pauly (M.) was recently appointed 
Aircraft Sales Manager at Pesco Products 
Division of the Borg-Warner Corporation. 
Mr. Pauly was formerly with Westinghouse 
Electric Corporation's Aviation Gas Tur- 
bine Division where, since 1945, he served 
successively as Design Engineer, Design 
Group Leader, and Section Engineer. 
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W. A. Reichel 
President, Kearfott Com- 
pany, Inc. Formerly Vice-President and 
Director of Engineering, Kearfott. 

Andre W. Reickel (M.), Engineering 
Business Manager, Kearfott Company, 
Inc. Formerly, Engineering Co-ordinator, 
Kearfott. 

D. W. Smith (M Vice-President and 
Director of Engineering, Kearfott Com- 
pany, Inc. Formerly, Associate Director 
of Engineering Chief Engineer, 
Kearfott. 


Executive Vice- 
Engineering, 


and 


EBRUARY, 1953 


William J. Sullivan, Jr. (T.M.), Re- 
search Engineer, Scientific Research Labo- 
ratory, Ford Motor Company. Formerly, 
Research Engineer, Boeing Airplane Com- 
pany. 

S. Michael Treman (M.), Vice-President, 
The Parco Company. Formerly, General 
Manager, Fairchild Guided Missiles Divi- 


sion, Fairchild Engine and Airplane 
Corporation. 

Robert H. Whitaker (T.M.), Lieutenant, 
U.S.A.F. Formerly, Student, Georgia 


Institute of Technology. 


Corporate Member News 


e Airborne Accessories Corporation... ].M. 
Walthew Company has been appointed 
representative for Airborne on aircraft 
applications in the Seattle, Wash., area 
Jim Walthew and Burt J. Hall, T.M.I.A.S., 
provide technical representation at Boeing 
Airplane Company in Seattle. 
@ Allis-Chalmers Manufacturing Company 
eBulletin 52B6975A, Small Vertical 
Pumps, which describes the construction 
features of Allis-Chalmers small vertical 
pumps for sidewall or submerged mounting 
is available on request from the company. 
@ Aluminum Company of America. . .In 
accordance with a contract recently con 
cluded between the U.S.A.F. and Alcoa, 
two presses of 35,000- and 50,000-ton 
capacities will be operated by Alcoa in a 
Government-owned plant adjacent to the 
company’s Cleveland Works. These 
presses, which will be used primarily to 
make structural aluminum and magnesium 
forgings for high-speed aircraft, will be 
put into operation in 1954 
e Anderson, Greenwood & Company... 
The company has moved from the Houston 
(Tex.) Municipal Airp 
neering and administration building at 
1400 North Rice, Bellaire, Tex. (Bellaire 
is a suburb of Houston. The telephone 
number is Madison 2343. The teletype 
number is HO 477 
© Bell Aircraft Corporation. ..The Fédéra- 
tion Aéronautique Inter1 
cepted as an official 
September 17 flight made nonstop from 
Fort Worth, Tex., to Niagara Falls, N.Y., 
a distance of 1,217.137 miles. The flight 
was made in a Bell Model 47 D-1 helicopter 
(Elton J. Smith, pilot) in 
min., and 30 sec 


rt to its new engi- 


iationale has ac- 
world’s record the 


12 hours, 57 


e Bendix Aviation Corporation. -The 
delivery of the first mass-produced com- 
bustion self-starter for jet aircraft was 


recently announced. The starter weighs 
75 lbs., burns a mixture of high-pressure 
air and jet fuel, and develops 340 hp. It 
is said to provide the first means of start- 
ing large jet power plants with a completely 
air-borne self-contained unit operating 
independently of ground The 
starter was designed and developed by the 
Eclipse-Pioneer Division of Bendix and is 
being produced at the company’s Utica, 
N.Y., division. The guided missile 
development and production for the Navy 
has been expanded to include a new en- 


crews. 


vironmental test building adjoining its 
Missile Section plant in Mishawaka, 
Ind. . . .Production of electron tubes for 
aircraft and other highly specialized uses 
has begun at the new Eatontown plant 
of the company’s Red Bank Division 
@ Boeing Airplane Company and Westing- 
house Electric Corporation. . .A 
36,000-hp. wound-rotor electric motor, 
built by Westinghouse, has been installed 
in the wind tunnel at Boeing’s Seattle 
plant. This motor, in conjunction with 
the original 18,000-hp. motor previously 
used in the tunnel, will make a total of 
54,000 hp. available to the test crews 
When this tunnel resumes operation, it 
will provide air velocities in excess of 
Mach 1. The installation of this 
motor is a part of Boeing’s $1,500,000 
improvement and modification program 
on the tunnel. 
e Cessna Aircraft Company. . .The 1953 
“Golden Year’’ Cessna 170, commemorat- 
ing the Golden Anniversary of Aviation, 
was recently announced by the company. 
This model features many new improve- 
ments, in both design and equipment 
e@ Cornell Aeronautical Laboratory, Inc. 
. . «There were 196 new research contracts 
for the fiscal year ending June 30, 1952. 
The laboratory also reported activity on 
a total of 329 contracts throughout that 
fiscal year. 
e@ Curtiss-Wright Corporation. . .George 
W. Hill has been elected a Vice-President 
of the corporation. Mr. Hill who has 
been Controller of Curtiss-Wright since 
1949 will continue in that capacity. 
e Dzus Fastener Company, Inc. . . .A 
patent was issued to William Dzus on 
last October 21 by the U.S. Patent Office 
for a new type of quick-acting self-locking 
fastener. The fastener, it is said, is 
particularly suited to securing water- 
and gas-tight casings and is currently 
being used on electronic, communications, 
and air-borne equipment. A small wire 
form replaces the usual receptacle or 
spring with the result that only a little 
mounting space is required in the support- 
ing frame or casing. When the fastener 
is closed, the casing is held in a tightly 
sealed position by a pair of sturdy springs 
carried in the head of the stud. Exclu- 
sive manufacturing rights under the patent 
are held by Dzus Fastener Company. 
(Continued on page 56) 
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Improved New 


VARGLAS SILICO 
Tubing and Sleeving 


j Silicone has been made more flexible. 
4 S 


harp turns and 90° bends cause no cracking or 

peeling — no loss of dielectric strength. 
As pioneers in the manufacture of silicone sleeving and 
tubing, we know this is the greatest improvement made 
\3 during the past ten years. Unexcelled where high tempera- 
. tures must be withstood for several hours — not just for 15 
; minutes. You need not sacrifice abrasion resistance and 
toughness to get flexibility. The new Varglas Silicone sleev- 
.* ing and tubing will pass cold bend tests at 35° to 40° 

\ LOWER temperature than formerly. 


The only Class H insulation 
he. / with all these features: 


Efficient from 500° F. to — 85° F. 

Moisture and Fungus Resistant 

Flame Resistant — Self extinguishing 

Abrasion Resistant 

Dielectrically Strong with average readings up to 7,000 
volts. 

Available in 10 colors — at no extra cost. 


Samples of Varglas Silicone products as 
well as samples of our complete line of tubing 
and sleeving are available in a convenient sample 
folder. Just drop us a line telling us your problem 
and its peculiarities. 


VARFLEX Sales Yue. 


CORPORATION 


Makers of 
Electrical Insulating 
Tubing and Sleeving 


311 Jay St., Rome, N. Y. 
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American Helicopter Society News 


The Annual Forum 


Plans for the Annual Forum of the 
American Helicopter Society include 
both participation in the Armed 
Forces Day Air Show and an industry 
exhibit to be held at a Washington 
hotel, according to Charles W. Lefever, 
Forum Chairman. 

Dates for the Forum are May 14, 
15, and 16. Saturday, May 16, is 
Armed Forces Day, when the Air 
Show will be held at nearby Anacostia 
Naval Air Station. On Sunday, the 
seventeenth, there will be a static 
exhibit of helicopters and other air- 
craft at the Air Station. The flying 
demonstration on Armed Forces Day 
will include a helicopter flight over 
Washington. 

Warren Rockwell, of Hiller, is 
Chairman of the Air Show Committee. 
Other chairmen for the Forum are 
Tom Harriman, of Bell, for the Tech- 
nical Committee; John T. Vest, of 
Sikorsky, for arrangements; Charles 
M. Seibel, of Cessna, for theory and 
design; Harry Tobey, of Piasecki, for 
development and test; Wayne Weis- 
ner, of Hiller, for maintenance and 


manufacture; and Wes Moore, of 
Chicago Airways, for flight opera- 
tions. 


The Awards Committee Chairman 
will be Bart Kelley, of Bell, last year’s 
A.H.S. president. 

Chairman Lefever has announced 
that the texts of the papers to be de- 
livered at the Forum will be pub- 
lished in advance and will be on sale 
at the meeting. 


A.H.S. Constitution 


Work was started early in Decem- 
ber on a revision of the Constitution of 
the American Helicopter Society. A 


(Continued from page 54) 

e Ethyl Corporation. ..A new Aeronautical 
Section has been established as a technical 
service activity for the aviation and petro- 
leum industries. Ferd Gillig has been 
named Head of this section. 

e Flight Refueling, Inc. .. .According toa 
November 26 release, an agreement has 
been reached—subject to stockholder’s 
approval and other conditions—which 
provides for the transfer of a controlling 
interest in Flight Refueling, of Danbury, 
Conn., from Flight Refuelling, Limited, 
of England, to an American group that 
includes Reaction Motors, Inc., Laurance 
S. Rockefeller, A.M.1I.A.S., and associates. 


committee headed by Ed Katzen- 
berger, of Sikorsky, has formulated a 
new draft, scheduled to go before the 
Executive Board for review. 

Legal aspects of the constitution 
still are being investigated by Execu 
tive Secretary Harry Lounsbury, and 
there are plans to rewrite the by-laws 
ata later date. The society members 
will be asked to vote on the new con- 
stitution after it has been passed by 
the Executive Board 

Major changes under consideration 
include the elimination of membership 
grades and new definitions of the 
duties of the Executive Board and 
Comnnittees. 

In addition to Katzenberger, those 
serving on the committee are Les 
Morris, of Kaman; Paul Stanley, of 
the Autogiro Company of America; 
Executive Secretary Lounsbury; and 
President T. R. Pierpoint, of Piasecki. 


Meetings 


American Helicopter Society mem 
bers in the Philadelphia area had 2 
busy days on December 11 and 12, 
when a Mideastern Regional Meeting 
was followed the next morning by an 
all-day session of the Second Con 
vertible Aircraft Congress. 

At the A.H.S. session, held at the 
Penn-Sheraton Hotel, papers were 
delivered by Morgan Smith and Jean 
H. DuBuque. 

Mr. Smith, who is associated with 
the Ballistics Research Laboratories 
of the Ordnance Department at 
Aberdeen Proving Ground, reported 
on a study of the combat vulnerability 
of helicopters. 

Mr. DuBuque, Executive Director 
of the Corporation Aircraft Owners’ 
Association, gave a talk on ‘‘Commer- 
cial and Industry Uses of the Heli- 
copter.” 


e Flight Safety Foundation, Inc. . . .The 
$25,000 gift recently given to the Founda- 
tionby LauranceS. Rockefeller, A.M.I.A.S., 
represents the largest single contribution 
received as of the middle of November, 
1952, in support of an expanded program 
of safety promotion and education that 
has been in preparation since the early 
part of last year William P. Person 
has been appointed Manager of the 
Foundation’s Air Transport Division 

@ General Electric Company, Aircraft 
Gas Turbine Division. . .A new tank- 
mounted turbopump suitable for instantly 
supplying the extra supply of fuel re- 
quired by jet engines for reheat operation 


members 
figured prominently in the Convertible 


On December 12, A.H.S. 


Aircraft Meeting, held at Franklin 
Institute. Harry Tobey, of Piasecki 


and Charles W. Lefever, of Prewitt, 
served as Chairmen of the two ses- 


sions. 


Membership 


Harry Lounsbury, Executive Secre- 
tary of the American Helicopter So- 
ciety, announced that the membership 
drive currently under way is progress- 
ing well. Since the beginning of 
December, the total membership ex- 
ceeded the 700 mark. New applica- 
tions are being received daily. 


As a result of a successful meeting 
of the New England Region on Mon- 
day, December 1, in Bridgeport, 
Conn., 45 new members were signed 
up. Miller Wachs, Mike Theodore, 
and the rest of the New England 
group are to be congratulated on the 
fine showing made at this meeting. 
Two other regions, the Mideastern 
and Southwest, have been most con- 
sistent in sending in new members 
each week. It shows that in some 
of the regions a large amount of 
effort has been put into the job of 
interesting people in becoming mem- 
bers of the American Helicopter So- 
ciety. Lounsbury stated that he 
wished to thank the people in each 
region who are doing so much work on 
the campaign. The results so far 
indicate that the goal of 1,000 mem- 
bers by May, 1953, seems assured be- 
cause of their efforts. If the other 
regions make a similar showing be- 
tween now and May, we should ex- 
ceed our goal. 


CLAUDE O. WITZE 
Publicity Chairman, A.H 5. 


has been announced. This pump, which 
combines boost, high pressure, and vapor 
separator elements into one unit, is driven 
by high-pressure air from the jet engine’s 
compressor. It requires only a pneumatic 
connection with the engine and turns 
on or off automatically whenever the 
afterburner is needed. The pump is 
designed around the dual-rotor system, 
which involves two separate turbine wheels 
with no mechanical interconnection. One 
turbine drives the vapor separator and 
the low-pressure boost pump, while the 
other turbine drives the high-pressure 
The pump delivers ap- 
proximately 86 gal. of fuel per min. at a 


pump element. 
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AERONAUTICAL ENGINEERING 


We air-vibrate 
blades to get longer 
life in jet engines 


You recall the old trick in which a singer shatters a 
glass by holding a high note at the critical vibration 
frequency of the glass. 


Here at Allison we use a similar idea to determine 
the fatigue life of jet engine compressor and turbine 
blades. By electro-magnetic, air jet (as pictured) or 
siren excitation, we stress-cycle the blade at increas- 
ing vibration amplitudes until its endurance limit is 
reached. This enables us to predict “critical” engine 
speeds—and with this data we modify blade design 
for higher performance and longer service life. 


Then we go a step further: The information obtained 
in these laboratory tests is checked by installing 
strain gages on blades in running engines. This stress- 
measuring equipment had to be specially designed 
by Allison engineers to meet the high temperatures, 
since gages of this type were not commercially avail- 
able. Many Allison engine improvements have been 
based upon the results of these tests. 


All of this is one example of the engineering thor- 
oughness that goes into every Allison jet engine — a 
thoroughness that pays off in the greater depend- 
ability that has won the confidence of American jet 
pilots everywhere. 


DIVISION OF GENERAL MOTORS 
INDIANAPOLIS, INDIANA 


Vorld’s most experienced designer and builder of aircraft turbine engines 


5 and J71 Axial, J33 Centrifugal Turbo-Jet Engines, 738 and T40 Turbo-Prop Engines 


REVIEW—FEBRUARY, 


1953 
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pressure rise of 510 lbs. per sq.in. The 
only necessary air connections protrude 
below the tank as the major portions of 
the unit are completely immersed in the 
fuel. No boost is required at the pump 
fuel inlet inasmuch as the pump is mounted 
inside the tank. 


The B. F. Goodrich Company. . . William 
S. Richardson has been elected a Director 
and Executive Vice-President of Goodrich, 
as wellas a member of the Executive Com- 
mittee. Mr. Richardson was formerly 
a Vice-President of the company. 


e Jack and Heintz, Inc. .. .Two new bulle- 
tins, No. 1351 and No. 1150-1 (52), 
are available without cost from the com- 
pany. The first one, Bulletin No. 1351, 
describes rotomotive equipment for stand- 
ard and custom aircraft electric motors 
and electric and hydraulic actuators. 
The second one, Bulletin No. 1150-1 (52), 
includes extensive technical data on the 
Jack and Heintz electrical control systems 
for generators and alternators designed 
for both aircraft and ground use. 


e@ Walter Kidde & Company, Inc... .A 
new inhibitor that eliminates the corrosive 
effect of CB fire extinguishing liquid on 
aluminum through stabilization is now 
being used by the company’s Aviation 
Department. All CB shipped by Kidde, 
since the additive was approved by the 
U.S.A.F., has contained the new inhibitor. 


@ Lear, Incorporated. . .The Civil Aero- 
nautics Administration has certified the 
Lear L-5 Autopilot and Approach Coupler 
and Automatic Altitude Controls for use 
on the Douglas DC-6B and DC-6A air 
liners. .A 36-page booklet entitled 
ADF Radio Compass Stations which is 
‘‘a concise and convenient guide to more 
than 2,500 radio stations throughout the 
U.S. suitable for Automatic Detection 
Finding,” is available at $1.00 per copy 
by contacting the Lear distributors or 
the LearCal Division in Los Angeles. 
This Lear ADF station log contains data 
on low-frequency ranges, eontrol towers, 
radio beacons, and I.L.S. compass locators. 
This information is organized and listed 
alphabetically by the name of town- or 
city. The points covered are: station 
identification, location, frequency, power, 
type of antenna, type of facility, distance 
to nearest adjacent airport, and hours of 
operation. Magnetic bearings to the 
airport nearest to the radio facility, as 
well as a description of special D.F. 
characteristics of each type of station, are 
also mentioned. 


e@ Lockheed Aircraft Corporation. . .The 
P2V-6 Neptune, powered by two Wright 
turbocompound engines, specially 
designed for mine laying and antisub- 
marine warfare. This ship, currently 
undergoing flight tests, made its first 
flight on last October 14. The P2V-6, 
12 in. longer than earlier Neptunes, car- 
ries a wide selection of secret armament. 
Its radar and wing-tip tanks are smaller 
than earlier models; pressure fueling and 
stainless-steel engine nacelles have been 
added. The plane is capable of operating 
from limited forward airfields and from 
carriers with eight 1,000-lb.-thrust JATO 
units. . .The Super Constellation, powered 


first flight on November 5. 


TURBOPROP-POWERED LIGHT 
PLANE 


The Cessna XL-19B Bird Dog in combina- 


tion with the new Boe 
gas-turbine engine, as shown in the above 
photograph, form what believed to be the 
world’s first light plane powered by a turbo 
prop engine. It has been undergoing tests 
at Cessna Aircraft Company since its 
This turbine- 
powered light-plane project is a joint 
development program Cessna, Boeing 
Airplane Company, the U.S. Army, and 
the U.S. Air Force The 
growth of a joint Boein; 

of several years’ duration 
photo as they inspect th 
prior to the XL-19B's 
powered flight are, fron 
McCarter, Cessna Proje 
Shannon, of Boeing’s Ge 
and Henry F. (Hank 
Chief Engineering 
dynamicist at Cessn 


ing 502-8 aircraft 


engine is an out 
S. Navy program 
Shown in this 
engine installation 
first turboprop- 

ft to right: Harry 

t Engineer; S. R. 
Turbine Division; 
Waring, M.I.A.S., 


Pilot and Aero 


by Wright turbocompound engines, began 
an intensive test program on November 12 
after having successfully completed its 
maiden flight. The first Super Constella- 
tion in the air was Navy version, the 
R7V-1, capable of carrying 106 passengers 
and a four-man crew With 
seats, it can be converted to either cargo 
or ambulance uses. In commercial serv- 
ice, the Super Constellation can accom- 
modate 59 first-class or 99 tourist-class 
passengers. 


removable 


Delivery to the Navy was 
scheduled to begin before the end of 1952. 
Delivery to those air lines that have placed 
orders for this transport should get under 
way this year... .An advanced version of 
the Super Constellation, which had its 


first public showing on December 8, 
features several interiors. By removing 
certain bulkheads within the passenger 


compartment and moving the seats along 
slotted seat tracks so that they are of a 
higher density, the seating arrangement 
can be converted quickly from a 47- 
passenger super luxury plan to a standard 
luxury version with approximately 60 
seats or to a tourist configuration with up 
to 94 seats overwater or 99 sets overland. 
This new Super Constellation is powered 
by Wright turbocompound engines and 
has a reported cruising speed of about 
350 m.p.h. and a top speed approaching 
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400 m.p.h. . . .The responsibility for co- 
ordinating the planning, design, and ulti- 
mate construction for the projected multi- 
million dollar 5,000-acre jet flight center 
at Palmdale, Calif., has been assigned to 
Lockheed. Final approval of the master 
plan, which will call for an expenditure 
of an estimated $20,000,000 during 1953 
and part of 1954, is expected momentarily 
from the U.S.A.F. The facilities at 
Palmdale, when completed, will be shared 
by North America Aviation, Inc.; North- 
rop Aircraft, Inc.; and Lockheed. 


© Loewy Contruction Company, Inc.... 
Adam Zandel was named _ Executive 
Engineer in charge of Administration of 
the Engineering Department. 


@ Minneapolis-Honeywell Regulator Com- 
pany. . .The development of an automatic 
pilot “‘designed to make automatic the 
whole procedure of flying a fighter plane, 
finding and attacking the target, and hom- 
ing the plane,’”’ was announced recently 
by the Aeronautical Division. This de- 
vice is formed by an automatic pilot tied 
in with a radar-fire control hookup. It 
has been designated by the U.S.A.F. as 
the E-11.. . .Three new engineering service 
and sales offices have been established in 
San Diego, St. Louis, and Philadelphia 
by the company’s Aeronautical Division 
to provide expanded coverage for the air- 
craft industry. . . .Paul B. Wishart, Vice- 
President, was recently made General 
Manager and a Director of the company. 


e@ Northrop Aircraft, Inc. . . .A new high- 
performance extreme-temperature cham- 
ber has been installed in Northrop’s 
engineering laboratories for the purpose 
of testing components of the F-89D Scor- 
pion and guided missiles. This chamber, 
which was designed for operation at any 
temperature between — 100° and +250°F., 
was built by the Industrial Refrigeration 
Company of California in 
with Northrop 
installed by 


accordance 
specifications. It was 
Northrop to comply with 
stepped-up U.S.A.F. specifications for 
high- and low-temperature testing of 
components for jet aircraft and guided 
missiles. -Edgar Schmued has been 
appointed Vice-President in Charge of 
Engineering. As head of Northrop’s 
engineering and design facilities, he will 
filla position vacated by the recent retire- 
ment of John K. Northrop, F.1.A.S. . . 

Richard W. Millar, formerly Chairman of 
the Board, has returned to Northrop’s 
Board of Directors in order to fill the va- 
cancy created by the recent resignation of 
Northrop’s President, John K. Northrop. 
(See page 54.) Mr. Millar is a partner 
in the Los Angeles investment banking 
firm of William R. Staats & Company. 


e The Parker Appliance Company. . .A 
High-Flow facility designed to test com- 
ponents to be used in high-speed fueling 
systems of aircraft was recently completed 
at Parker Aircraft Company, a subsidiary 
of Parker Appliance. This unit, contained 
within a 60- by 35-ft. steel-reinforced 
concrete walled area, is being used to re- 
fine elements of high-speed systems al- 
ready developed by Parker Appliance 
and to test still newer equipment. Avia- 
tion fuel is supplied in this facility to 
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TURBOJET ENGINE 
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TEMPERATURE CONTROL AMPLIFIERS 


You want and must have completely reliable 
temperature control amplifiers — amplifiers de- 
signed and constructed to meet specific basic 
requirements of your turbojet engines, such as: 


1. Efficient operation in ambient temperatures from 
minus 65°F to plus 200°F. 


2. Vibration endurance covering a range from 5 to 
150 cycles per second. 


3. Operation in altitudes up to 60,000 feet through 
the use of hermetically-sealed components. 


4. Center-of-gravity shock mounting to permit in- 
stallation right on the turbojet engine. 


Manning, Maxwell & Moore turbojet engine tem- 
perature control amplifiers satisfy all four re- 
quirements. They incorporate a highly successful 
design principle thoroughly proved during years 
of concentrated research, development and tests 
devoted exclusively to automatic control systems 
for jet engines. 


We believe our ability to apply our unique de- 
sign technique to specific and unusual turbojet 
engine temperature control problems can be of 
real value to you. Our engineering counsel and 
extensive manufacturing and test facilities are at 
your service. We welcome your inquiry. 


MAXWELL 


MANNING 


TRADE MARK 


MANNING, MAXWELL & MOORE, INC. 


AIRCRAFT PRODUCTS DIVISION - STRATFORD, CONN. 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET, ENGINE TEMPERATURE CONTROL AMPLIFIERS ° 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES 
THERMOCOUPLES « HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS. 


ELECTRONIC AMPLIFIERS 
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elements being tested at controlled rates 
of flow up to 1,200 gal. per min. to deter- 
mine the characteristics and performance 
of fuel-system components. The fuel 
is delivered to this facility from two under- 
ground storage tanks by two large centrif- 
ugal pumps, one driven by a 50-hp. motor 
and the other driven by a 40-hp. motor. 
.. .A new bulletin, 4120-A1 on MS (mili- 
tary standard) aircraft flareless tube fit- 
ting, is available upon request to Parker 
Aircraft Company. 

e Radioplane Company. . .M. W. (kip) 
Tuttle has been elected a Vice-President 
of the company. In this capacity, he 
will handle Military Relations. 

e A. V. Roe Canada Limited. . .A shaping 
machine that speeds up by 20 per cent the 
production of jet-engine turbine and com- 
pressor blades was recently developed at 
Avro, according to a recent announcement. 
This device has two cutters—one on either 


F-84F DELIVERED TO U.S.A.F. 


The first production model of the swept-wing F-84F Thunderstreak, 
the straight-wing F-84 Thunderjet series, was accepted from Republic 


by the U.S. Air Force on December 3. 


Designed primarily as a fighte 
F-84F can also be used as a fighter-escort or a fighter-interceptor. » The 
of 33 ft., 7 in.; a length of 41 ft., 9 in.; and a height of 14 ft., 4 in 

speed is given as being more than 600 m.p.h. 
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side of the workpiece 
tically to eliminate bending stresses. 
The supports for the workpiece and for 
the pattern are pivoted to accommodate 
the varying rake or incidence of the pattern 
tracers and cutters 
says, results in 
ent. 


which is said prac- 


this, the company 
“chatter” being nonexist- 


@ Simmonds Aerocessories, Inc. . . .The 
construction of a new plant in Vergennes, 
Vt., for the precision manufacture of high- 
priority aircraft electronic and mechanical 
equipment is now under way. The new 
plant, situated on the west side of Ver- 
gennes overlooking the Otter River, is the 
first of a contemplated section building 
that ultimately will include the engineer- 
ing and administrative activities of the 
Simmonds Vergennes manufacturing opera 
tions. Simmonds now has two assembly 
plants and an engineering laboratory in 
operation in Vergennes 


lviation Corporation 
r-bomber, Republic's 
F’”’ has a wing span 


ut the rudder tip. Its 


The F-84F is powered by the J-65 jet engine, 


which was named the Sapphire by its original designers, Armstrong Siddeley, Ltd., of England, 
and is now being manufactured under license in this country by Curt 
Wright Aeronautical Division and by General Motors Corporation’s 


Wright Corporation's 
Buick Division 


-FEBRUARY, 


udvanced version of 
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Solar Aircraft Company. . .A_ two- 
Station, three-head transfer boring and 
facing machine was recently installed at 
Solar’s San Diego plant. This 19-ton 
$90,000 machine is said to decrease by 
87 per cent the time previously required 
to do all internal machining on J-47 
jet-engine aft frames. 


e Summers Gyroscope Company. . .A 
friction clutch that is said to be capable 
or self-adjusting for wear and expansion 
was recently announced. Company de- 
veloping engineers report that this clutch 
can be used to replace conventional elec- 
tromagnetic clutches. This unit is now 
being incorporated in at least two of the 
company’s latest components. 


@ Trans World Airlines, Inc. . . .John E. 
Bierwirth, President, National Distillers 
Products Corporation, was recently elected 
a Director of the corporation. 


e Union Carbide and Carbon Corporation 
- « eFlame Plating, a new method for 
applying hard, thin, precise coatings of 
powdered metals—such as tungsten car- 
bide—on metal parts, has been developed 
by ‘the Linde Air Products Company, a 
Division of Union Carbide. Tests, the 
company says, have shown that the coat- 
ings have wear and abrasion resistance 
that is as good as, or better than, sintered 
carbides. During the plating operation, 
the temperature of the base metal is said 
not to exceed 400°F., thus practically 
eliminating any possibility of a change in 
the properties of the part being plated and 
reducing to a minimum the chance that 
the part might warp. A new 12-page 
illustrated booklet on this subject entitled 
Flame-Plating has been published by 
Linde. This booklet, Form 8065, can 
be obtained gratis from the main Linde 
office in New York or from local Linde 
offices 


@ Vickers, Inc. ...The new plant at Joplin, 
Mo., with over 100,000 sq. ft. of floor 
space, began production of aircraft com- 
ponents about August 1. This facility 
provides greatly increased manufacturing 
facilities for Vickers’ line of hydraulic 
pumps, motors, accumulators, and power 
transmissions supplied to the aviation 
industry. Manufacture of aircraft hy- 
draulics for both military and commercial 
use is being continued at the Vickers’ 
plant in Detroit. -The Vickers El 
Segundo (Calif.) Division is now designing 
and producing aircraft hydraulic equip- 
ment in addition to the sales and service 
activities. -The second Transport 
Aircraft Hydraulic System Conference, 
sponsored by Vickers, was held in Detroit, 
Mich., on October 28 and 29. Ninety- 
two participants from 51 industry organi- 
zations were present. 


e Weston Electric Instrument Corpora- 
tion. . .According to a recent announce- 
ment, the U.S. Signal Corps has given 
full qualification approval of the newly 
designed Weston panel instruments (Model 
1521 class 52, 300 microamperes through 
8 milliamperes d.c., inclusive) under speci- 
fication MIL-M-10304. Complete  in- 
formation on the line is available in bulle- 
tin form which can be secured directly 
from the manufacturer. 
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Courtesy Lear, Inc. 


in instruments 


To assure maximum service life and accuracy, 

engineers at Lear, Incorporated, planned to protect 

their new vertical gyro-mechanism from corrosion by 

housing it in a completely inert and dehydrated atmos- 
phere. 


} Sealing the housing, however, proved to be more easily 
said than done. Despite the most elaborate precautions, 
solder and flux fumes often penetrated the joint and 
contaminated the delicate mechanism. Once sealed, it 
was impossible to reopen the case without loss of the 
expensive cover and harness. 

} 


To both of these problems a simple and ingenious solu- 
tion was found. A thin O-ring of Silastic molded to fit 
snugly under the cover flange is used to exclude the 


} 


Dow Corning Corporation, Dept. A-2, MidJand, Mich. 


For more information 
Please send me: 
about the properties or 


where reliability is imperative 


works 


where other materials fail 


corrosive fumes generated in soldering a metal strip 
over the entire joint. The Dow Corning silicone rubber 
O-ring is not damaged by soldering temperatures. And, 
the gyro-mechanism is just as accessible for repairs 
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Atlanta Section 
Edith H. Lively, Secretary 


The November 6 dinner meeting of 
the Atlanta Section was held at the 
Georgia Institute of Technology with 
Chairman George Baughman presid- 
ing. A brief business meeting pre- 
ceded the program, at which time it 
was decided to have a field trip on 
December 6 to the Exposition Cotton 
Mills of Atlanta. 

The speaker of the evening was Dr. 
August Raspet, Head, Aerophysics 
Department, Engineering Research 
Station, Mississippi State College, 
and an authority on gliders. He 
opened his talk with a description of 
the earliest known natural glider, the 
Zanonia Macrocarpa seed, native to 
Indonesia. From this, he moved on 
to gliders we know among the birds 
and recounted experiments and tests 
he had made with a turkey buzzard. 
Slides were shown of birds in flight 
and of sail planes used to study and 
copy the flight of birds. 

Finally, Dr. Raspet showed the 
development of sail planes and dis 
cussed today’s research and what re- 
search hopes to develop, both here 
and abroad, especially in Spain. A 
question and discussion period brought 
to a close a most interesting and 
informative meeting. 


Baltimore Section 
J. F. Maloney, Secretary 


The thirty-eighth meeting of the 
Baltimore Section of the I.A.S. was 
held in Maryland Hall of The Johns 
Hopkins University on November 11, 
1952, at 8:30 p.m. There were ap- 
proximately 70 members and guests 
present. 

The speaker was Paul A. Piper, 
Project Engineer at The Glenn L. 
Martin Company and recently Glenn 
L. Martin Resident Engineer at The 
English Electric Company, Ltd., de- 
signers of the Canberra. 

Mr. Piper’s association with the air 
craft industry since 1929 in weight 
control and project engineer assign- 
ments has provided him with a broad 
background of American aircraft prog- 
ress and well equipped him to con 
trast the current status of United 
States-United Kingdom competition. 

“The British Aircraft Scene’”’ as de- 
picted by Mr. Piper in a discerning 
and understanding talk covered the 
following items, pointing out the dif- 
ferences rather than the similarities. 

The British factories, in general, are 
out-of-date, especially with regard to 
facilities for mass production. How- 
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ever, the aircraft factories are not so 
much behind the Machine 
tools and assembly jigs are similar in 
type to American jigs; jigs are not as 
numerous, and there is a great deal 
more hand labor, especially concerning 
parts handling. The British are be 
hind in industrial-engineering meth 
ods. The individual works harder 
for a lower rate of pay than his Ameri- 
can counterpart. The British indus 
try suffers from a man-power shortage 
aggravated by a housing shortage. 

The engineering departments are 
smaller than those in America and 
concentrate on one or two models at a 
time. Scheduling of engineering is 
practically nonexistent, and the engi 
neers have little in the nature of re 
ports, extensive design calculations, 
governing specifications, and design 
regulations to routinize their jobs. 

The procurement of new proto 
types is done by means of brief, infor 
mal, preliminary proposals, and de 
sign calculations are a part of the con 
tract. Design study 
not used to any extent. 

The commercial airplanes most dis 
cussed were the de Havilland Comets, 
Vickers Viscount, and the Bristol 
Britannia. The military airplanes 
receiving most emphasis are fighters 
and interceptors such as the Gloster 
and Supermarine Swift. Bombers 
consist of the Canberra, Valiant, Avro 
Delta, and Handley-Page. 

Remarks concerning the Farnbor- 
ough Show pertained to the purposes 
of enabling the taxpayers to see the 
progress in aviation and of providing 
for industry familiarization and ex- 
change of ideas. 


times. 


contracts are 


The talk was an excellently organ 
ized and delivered report of ‘‘The 
British Aircraft Scene,” depicting the 
general human and physical environ 
ments. 


Buffalo Section 
George B. Melrose, Jr., Secretary 


The November 19 meeting of the 
Buffalo Section was held in the Crys 
tal Room of the Touraine Hotel. A 
most enjoyable social hour preceded 
the meeting at which Chairman Al 
Krivetsky presided. The speaker of 
the evening was Maurice J. Zubkoff, 
Principal Engineer, Special Projects 
Department, Cornell Aeronautical 
Laboratory. He was introduced by 
Vice-Chairman Bill Champney. The 
talk was entitled ‘““The Approach to 
Operational Analysis.” 

Mr. Zubkoff began his informative 
talk with background data on this 
relatively new field of science. He 


pointed out that operational analysis 
or research came into its own during 
World War II. Solutions were ob- 
tained to many problems that dealt ° 
with the operation of convoys, sub- 
marine action, radar countermeasutes, 
patrol and search activities, and 
others. For a definition of ‘‘opera 
tional research,” Mr. Zubkoff quoted 
Sir Robert Watson-Watt, originator 
of the term and an early worker in the 
field. His definition is: ‘‘The func 
tion of operational research is to 
examine quantitatively whether the 
user is getting the most from his 
equipment; what are the predominant 
factors affecting the results; what 
changes can be expected to improve 
the results; and the degree to which 
variations of tactics are likely to aid 
in attaining a strategic objective.”’ 
Mr. Zubkoff went on to discuss the 
formation of an operational-research 


group. He said that the men are fre 
quently drawn from many diverse 
fields. Three of their prime attri 


butes should be (1) having an un 
biased point of view; (2) having a 
technical background that had taught 
them to reason logically; and (3) 
having incentive for solution, e.g.—-a 
common desire for victory. He 
stressed the importance of the men 
having a sound background in their 
own field and of having the ability to 
think clearly—both of which aid in pro 
ducing an unbiased approach toa given 
problem. The training of the men 
comprising such a group is primarily 
concerned with their becoming ac 
quainted with the terminology and 
basic concepts of the field in which 
they are to work and of getting them 
to work together as a team. 

Mr. Zubkoff outlined the solution of 
two typical problems for the audience, 
one demonstrating how results can be 
found when extremely little data are 
provided and the other applying con 
siderable information to effecting a 
solution. A discussion and question 
period followed. 


Cleveland-Akron Section 
R. E. Bolz, Secretary-Treasurer 


The November 25 
sponsored by 


meeting was 
Thompson Products, 
Inc., and was held at the company’s 
Auto Museum in Cleveland. There 
were approximately 180 members 
and guests at the dinner, which was 
preceded by a social hour sponsored by 
Thompson Products. 

The main speaker of the evening 
was General Leighton Ira Davis, 
U.S.A.F., who is Director of Arma 
ment, Air Research and Develop 
ment Command, Baltimore. General 
Davis graduated from the United 
States Military Academy in 1935 and 
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Cameras on 
Reconnaissance - 


Planes 
Airborne Actuated 


The R-118M6 Rotorac® is used 
on the Grumman F9F-5P and the 
Chance Vought F7U-3P to position 


the photo reconnaissance cameras. 


The Airborne actuator is mounted 
on the camera cradle and its pinion 
engages a stationary internal gear 
segment. Five camera positions are 
obtainable: 3° or 5° and 15° below 
horizontal on each side, and vertical. 
The two extremes are controlled by 
the actuator limit switches; the 
others by limit switches on the gear 
segment. Internal switches in the ac- 
tuator sequence the limit switches 


to permit the desired relocation. 


The R-118M6 is a modification of 
the Rotorac shown in the I. A. S. 
Aeronautical Engineering Catalog. 
We suggest you refer to this pub- 
lication for data on this and other 


Airborne actuators. 
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was commissioned as a Second Lieu 
tenant. After flight training and 
assignment with the Air Force, he 
became an instructor in mechanics at 
the Military Academy. In 1941, he 
received an M.S. degree in Aero. 
from M.I.T. and in 1942 became 
Director of A.A.F. Ground School at 
the Military Academy. Since that 
time, he has held many responsible 
positions, including Chief of the 
Armament Laboratory, Chief of the 
Office of Air Research, and Comman- 
dant of the U.S.A.F. Institute of 
Technology. In 1951, he assumed 
his present position as Director of 
Armament. 

His talk discussed the concepts of a 
military weapon system and, in a 
general way, discussed some of the 
engineering problems encountered in 
the achievement of a balanced wea- 
pon design. He stated that the 
probability of a successful kill for a 
fighter airplane in combat with an 
enemy is the sum of the individual 
probabilities of sighting, of closing in 
on the opposing aircraft, of hitting the 
opposing aircraft, and, finally, of the 


lethality of the hit. He indicated 


that the chief advantage of the | 
American fighter planes over the 
Russian MIGS in Korea was the 


probability of hitting, and our advan- 
tage in this factor resulted from a 
small radar controlled, fire-control 


apparatus. The maximization of the 
sum of these four probabilities is 
what General Davis termed ‘‘the 


essence of the military weapon system 
concept.” 


Columbus Section 
S. A. Gordon, Secretary 


The first dinner meeting of the 
1952-1953 season of the Columbus 
Section was held at the Officers’ Club, 


Naval Air Station, Port Columbus, 
Ohio, on October 29. Approximately 
130 members and guests were in 
attendance. 


The business phase of the meeting 
consisted of the reading of the minutes 
of the previous meeting and the an- 
nouncement of the affiliation of the 
local Section with the 
Technical Council. 

Professor A. Tifford then introduced 
the speaker of the evening, Prof. 
J. Allen Hynek, Director, McMillen 
Observatory, The Ohio State Univer- 
sity, who spoke on ‘Flying Saucers, 
The Universe and You.’ Professor 
Hynek discussed a number of sight- 
ings of ‘unidentified objects” and 
pointed out that approximately 20 
per cent of the sightings are unexplain- 
able, while the remaining 80 per cent 
were explained by physical phenom- 
ena such as balloons, light reflec- 


Columbus 


TEBRUARY, 


1953 


THE 


RAYONIC 


CATHODE RAY TUBES 


BY WATERMAN 


Sense the introduction of Waterman 
RAYONIC 3MP1 Tube for miniaturized 
Oscilloscopes, Waterman has devel- 
oped a rectangular Tube for multi-trace 
oscilloscopy. Identified as the Waterman 
RAYONIC 3SP, it is available in P1,P2, 
P7 and P11 screen phosphors. The face 
of the Tube is1 2x3" and the over-all 
length is 9%". Its unique design per- 
mits two 3SP Tubes to occupy the 
same space as a single 3” round tube, 
a feature which is utilized in the 
S$-15-A TWIN-TUBE POCKETSCOPE. 
On a standard 19” relay rack, it 
is possible to mount up to ten 3SP 
tubes with sufficient clearances for 
rack requirements. Thus 3SP RAYONIC 
tube is ideal for multi-trace oscillo- 
scopic work. 


Mazin 2nd anode voltage 2750 volts 
... Satisfactory operation can be achieved at 
600 volts... Vertical deflection factor 52 to 
70 volts DC per inch per kilovolt... Horizontal 
deflection factor 73 to 99 volts DC per inch 
per kilovolt...Grid. cut-off voltage 2.8 to 
6.7% of 2nd anode potential... Focusing volt- 
age 16.5 to 31% of 2nd anode voltage... 
Heater 6.3V at .6 amp... Twelve pin small 
shell duodecal base... Tube can be mounted 
in any position... 3SP1 JAN approved. 
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WATERMAN PRODUCTS CO. INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


| WATERMAN PRODUCTS INCLUDE: 
| 3JP1 & 3JP7 JAN RAYONIC CR TUBES 
| 3JP2 & 3JP11 RAYONIC CR TUBES 


3MP7 & 3MP11 RAYONIC CR TUBES 
3RP1, 2, 7, 11 RAYONIC CR TUBES 
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tors, airplanes; ete. He also dis- 
cussed the possibility of such objects 
coming from other planets or galaxies. 
The vast distances in terms of light- 
years involved and the interspacial 
navigational difficulties in the loca- 
tion of earth within its own galaxy 
make such a possibility extremely 
remote. 

The talk was illustrated by slides 
and was enthusiastically received by 
the audience. The meeting was con- 
cluded at 10:30 p.m. 


Hampton Roads Section 


H. Herbert Jackson 
Recording Secretary 


The first 1952 fall meeting of the 
Hampton Roads Section was opened 
October 22 by the new Section Chair- 
man, John A. Harper, who introduced 
the new officers to the approximately 
85 members and guests present. The 
new officers are: William L. Alford, 
Vice-Chairman; Albert L. Braslow, 
Treasurer; Julian D. Maynard, Cor- 
responding Secretary; H. Herbert 
Jackson, Recording Secretary. 

Melvin N. Gough then spoke to the 
section on, ‘‘My European Tour and 
the Farnborough Air Show.” Mr. 
Gough is Chief of the Flight Research 
Division of Langley Aeronautical Lab- 
oratory, N.A.C.A. He has had a dis- 
tinguished career as a Test Pilot, 
Research Scientist, and Consultant on 
aircraft operating and safety prob- 
lems. 

Mr. Gough flew to England at the 
invitation of the Society of British 
Aircraft Constructors to see an ex- 
hibition of new British aircraft and an 
air show staged in Farnborough by 
the Royal Air Force and the manufac- 
turers. As a representative of N.A.- 
C.A., he was also invited to visit 
several aircraft factories. 

Mr. Gough took us on a quick trip 
to Europe and traced his trip on map 
slides. This trip was made in a C-54, 
and he was accompanied by others 
who were attending the Farnborough 
Air Show. 

One of the things that greatly im- 
pressed Mr. Gough was the courtesy 
of all persons concerned with the air 
show. Mr. Gough took a great many 
excellent color slides throughout his 
trip. He had these slides projected 
and made interesting comments on 
each. These slides included the Fairey 
delta-wing missile, the Navy’s West- 
land Wyvern T.F.4, the Avro Shackle- 
ton M.R.2, the Short S.A.4, the D.H. 
Heron, the Bristol Britannia, the 
Vickers Viscount, the D.H. Comet 
With its beautifully submerged en- 
gines, the E.C. Canberra on the 
ground and in flight, and the Avro 
707A and 707B. Also shown were 
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slides of the Avro 698 delta-wing 
bomber in flight, the D.H. Venom 
Night Fighter with its smooth-looking 
flush ducts, the Gloster Meteor T.7—a 
two-seater, the Navy’s Hawker Sea 
Hawk F.1, and the Supermarine Swift 

Mr. Gough was much impressed 
with the English engine knowhow and 
the manner in which they finish their 
planes down to the last detail. He 
stated that we have a great deal to 
learn from them on engine construc- 
tion and airplane finishes. 

Mr. Gough concluded his talk by 
showing some other excellent pictures 
taken throughout Europe. 


Los Angeles Section 
Harold S. Fischer, Secretary 


‘The Development Story of Project 
MX-883”’ was the featured subject of 
the Los Angeles Section’s first secu- 
rity-classified monthly dinner meeting, 
held on November 20. Attended by a 
group of 400 I.A.S. members, the 
meeting was judged one of the Sec- 
tion’s outstanding presentations of 
the year. The speaker, Dr. Frederick 
P. Jenks, Division Engineer, Guided 
Missiles, Lockheed Aircraft Corpora- 
tion, who has directed this project 
since its inception, related an interest- 
ing account of the development of this 
high-speed flight article. Supple- 
menting his talk, Dr. Jenks presented 
an unusually effective motion picture 
in sound and color, depicting actual 
test history of the project. 

Preceding the closed portion of the 
program, the annual business meeting 
was held, and next year’s Section 
officers were installed. The retiring 
officers—Allen E. Puckett, Chairman; 
Harold Luskin, Vice-Chairman; Earle 
S. Hodder, Secretary; and Howard E. 
Roberts, Treasurer—turned over their 
offices to their respective successors: 
Harold Luskin, Chairman; R. Rich- 
ard Heppe, Vice-Chairman; Harold 
S. Fischer, Secretary; and Edward J. 
Specht, Treasurer. 


Philadelphia Section 


Emily Rogers Gibbs, Secretary 


Alfred C. Loedding, Director of Jet 
Research, Unexcelled Chemical Cor- 
poration, Cranbury, N.J., was a guest 
speaker at the December 3 meeting 
at the Engineers’ Club of Philadel- 
phia. He gave an interesting and 
thought-provoking talk on ‘“‘Jet- 
Assisted Take-Off and Rocket Pro- 
pellent Models” and spoke of the de- 
velopment work he is doing in solid 
and liquid propellants. 

The slides and movies showed his 
experiments through the years be- 
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ginning with his first rocket-powered 
airplane model flown almost 30 years 
ago at Baden, Pa. 

In an unusual historical review of 
aircraft configurations, he emphasized 
low aspect ratio and disc wings to 
achieve safety, performance, and prac- 
ticability. now demanded by the 
“aviation world.”’ 

Excellent slides were shown of the 
turbine flying machine (1893-1894) of 
Gustav Koch, of Munich; the apter- 
oid biplane of 1910 by Flick-Reinig, a 
German architect; through the Huth 
biplane of 1909 with an annular-type 
wing, Kitchen’s doughnut (British) of 
1911, and the Tilghman Richards 
monoplane of 1912. 

Also shown were the Russian parab- 
ola glider of 1924 by B. I. Tscheva- 
nowsky; the 1933 annular wing of 
Antes, the German sculptor; the 1934 
disc wing of the Austrian Raoul J. 
Hoffman; and the Warren and Young 
British model of 1937 where the ele- 
vator was between fin and fuselage. 

Flying saucers, space travel, and 
solid-fuel rocket motors were inte- 
grated into the discussion. 

Motion pictures of his models 
showed his early work on jet-pro- 
pelled aircraft and how that work 
aided projects at Wright-Patterson 
A.F.B. on Jet Propulsion Research 
and Development and the ‘‘Flying 
Saucer Project.” 

He also revealed that the Unex- 
celled Chemical Corporation under 
his directorship has developed new 
solid-fuel propellants and extremely 
lightweight inexpensive motors that 
promise to play a major role regarding 
rockets, JATO, boosters for guided 
missiles, gas generators, and other 
related articles which will have great 
commercial, as well as military, value. 

In closing, Mr. Loedding asked his 
audience to consider that, if we are to 
attain the outer reaches of space, we 
will have to find something other than 
“force.” 

He raised the question of the possi- 
bility of changes man might have to 
make in the conception and accept- 
ance of the law of gravity and inertia 
and to realize that some schemes for 
the transformation of energy into 
different forms or stages will have to 
be effected if interplanetary journeys 
are to be attained. 


San Francisco Section 
E. A. Quarterman, Secretary 


The meeting of November 20 was 
held at Ramor Oaks, Redwood City, 
Calif., at 8:00 p.m. Forty-five mem- 
bers and guests attended the meeting. 

Willis M. Hawkins, Jr., of Lock- 
heed, was the speaker and discussed 
his company’s studies of jet trans- 
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ports. Using the Chicago Airport as 
the base of his performance studies, he 
developed the character- 
istics for a jet transport operating 
from such an airport. It was then 
pointed out that air-line use of such an 
aircraft would reduce the number of 
aircraft needed because of the speed 
of the aircraft. Possible configura 
tions of such aircraft were illustrated 
with’ slides, and it was pointed out 
that the most likely arrangement was 
that of a swept-wing aircraft having 
four jet turbines buried in the fuselage 
aft of the trailing edge of the wing. 
Mr. Hawkins stated that the cost of 
building such an aircraft might be ex 
pected to be of the order of four times 
the capitalization of his company, 
whereas the Lockheed ‘‘14’’ was de 
veloped for 100 per cent of the com 
pany’s capitalization. 

An extended discussion followed the 
presentation of the speaker in which 
the advanced accomplishments of our 
British brothers were pointed out. 

An announcement was made of the 
election of the following officers for the 
1952-1953 term: Chairman, H. Jul 
ian Allen; Vice-Chairman, Steven E. 
Belsley; Secretary, Comdr. E. A. 
Quarterman, U.S.N.R.; and Treas 
urer, E. V. Laitone. 


necessary 


Seattle Section 
Al Jarvis, Secretary 


The November 19 dinner meeting, 
held at Sand Point Naval Air Station, 
opened with the introduction of the 
newly elected officers: B. F. Ruffner, 
Chairman; G. E. Ledbetter, Vice 
Chairman; <A. J. Jarvis, Secretary; 
and W. T. Hamilton, Treasurer. All 
are members of the Boeing Airplane 
Company engineering staff. Intro 
ductions were made by the outgoing 
Chairman, D. B. Martin, who then 
turned the meeting over to the new 
Chairman. 

Speaker for the evening was W. W. 
Kellogg, coauthor with W. F. Hiltner 
and P. D. Johnson, of the paper, 
“Feasibility of Space Travel.’ All 
three are members of the American 
Rocket Society and the British Inter 
planetary Society. Mr. Kellogg gave 
an excellent talk, accompanied by a 
motion picture, The <A-4_ Rocket, 
known to the Allied powers as the V-2, 
and by slides concerning the various 
parameters of space flight. 

Mr. Kellogg pointed out gaps in 
present knowledge such as radiation 
influences outside earth’s atmosphere, 
physiological effects of apparent 
weightlessness, ete. Curves showing 
mass ratios for various fuel-oxidizer 
combinations with multiple-step sys 
tems pointed up the engineering prob- 
lems involved in the space vehicle it- 
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self. The need was stressed for in 
tensive research to provide proper 
data for correct extrapolation. The 
talk covered the subject in all aspects 
to an exceptional degree and was well 
received by a capacity audience. 

The next meeting, January 6, 1953, 
will be the Sixteenth Wright Brothers 
Lecture to be held at the University of 
Washington with Otto E. Kirchner, 
Director of Operational Engineering, 
American Airlines, giving William 
Littlewood’s lecture, “Technical 
Trends in Air Transport.’’ Mr. Little 
wood is Vice-President, Engineering, 
American Airlines, Inc. 


Texas Section 
Howard F. Marx, Secretary 


At Texas 
dinner 
guests 


Section’s November 7 
meeting, 200 engineers and 
gathered at Midway Inn, 
Arlington, Tex., to hear two out 
standing engineers discuss current 
British aircraft and the design prac 


tices underlying their development. 
H. W. Hinckley, Assistant Chief 
Engineer of Convair’s Fort Worth 


Division, delivered 
Farnborough Air Show,” and J. G. 
Willis, former Assistant Chief De 
signer of A. V. Roe and Company, 
Ltd., in England, compared ‘British 
Versus American Design and Produc 
tion Practices.” 

Chairman William Clegern opened 
the meeting with a statement of the 
aims of the new officers: (1) Separate 
panel meetings for technical special 
ists will be scheduled. (2) Efforts 
will be made to establish a student 
competition—first, locally, then, ex 
panded later to be national in scope. 
Howard Marx, Convair Aerophysies 
Engineer, then presented a humorous 
skit entitled *‘Movies Are All Alike.” 

The speakers for the evening were 
introduced by Lemmon, the 
committeeman who was responsible 
for the formal program. Mr. Hinck 
ley illustrated his review of British 
aviation progress with color motion 
pictures. taken on the spot at the 
recent Farnborough 


\ Report on the 


Ri rhe rt 


\ir Show staged 


by the Society of British Aircraft 
Constructors. He expressed par 
ticular admiration for the low-speed 
handling qualities of the Gloster 


Javelin and commented on the flying 
exhibition of the Avro 698 delta-wing 
bomber, which had had only 4 hours 
of flight time prior 
at the show. 


to its appearance 
In comparing British 
and American progress, Mr. Hinckley 
stated that he believes both countries 
are about equal in jet-engine develop 
ment, but the British are definitely 
ahead in the development of turbo 
prop power and in the application of 
jet engines to commercial aircraft. 
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“It is obvious,” he said, ‘“‘they have 
them [commercial jet and turboprop 
transports], and we don’t.”’ 

Mr. Willis described the organiza 
tion of comparable British and Ameri 
can aircraft facilities by means of 
illustrated charts. The typical 
American organization chart was char- 
acterized by solid lines of clearly de 
fined authority. ‘‘Note the absence 
of dotted lines [of authority],”’ he 
said, ‘“‘which enable a man to sneak 
around the back door and get some 
thing done.’ Mr. Willis expressed 
amazement at the large engineering 
staffs in American plants. ‘‘The aver 
age engineering department in Amer 
ica is about three times as large as 
that in England. The outputs,” he 
quipped, ‘‘are about the same.”’ 

A short period of informal discus 
sion concluded the meeting. 


Toronto Section 
R. T. Gibson, Secretary 


The Toronto Section was fortunate 
to have as its speaker on November 5 
Air Commodore C. L. Annis, Scien 
tific Advisor to the Chief of Air Staff 
R.C.A.F. He spoke on the subject, 
“Scientific Trends in Air Power’’ and 
was introduced by Chairman K. L 
Molson. 

Defining air power as ‘“‘the power of 
applying human progress in conquest 
of the air militarily, to gain conquest in 
the air,’’ the speaker traced its growth 
from the first powered flight on 
December 17, 1903, up to the present 
time. Emphasizing the youth of the 
Air Force, he pointed out that prior to 
World War II, only seven nations 
maintained Air Forces of equal status 
with land and sea forces. 

The speaker referred to the rela 
tionship between fighter and bomber 
aircraft in speed and maneuverability. 
He stated that in the past, with each 
new bomber design, it appeared as 
though fighter aircraft would no 
longer be able to maintain the neces 
sary margin in performance. How 
ever, history has shown that this is not 
true. He expects that once again 
fighters will be developed which pos- 
sess adequate performance reserves 
when compared to today’s and _ to- 
morrow’s advanced bomber designs. 
A major factor contributing to this 
goal is the use of electronic equip- 
ment. This is, in effect, turning 
night into day in Air Force opera- 
tions. 

Air Commodore Annis commented 
on the increased use of technical aids 
in personnel training. Mobile train 
ing units and flight simulators are 
now being used widely. Although a 
flight simulator for a transport air- 
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meets the 
operating needs 
of every plane 


No single type of ignition equipment is 
the final solution to every operating 
problem. That’s why Bendix approaches 
each new assignment with an open mind. 
The particular type of ignition system 
recommended is decided on the basis of 
meeting individual requirements forecon- 
omy, performance and dependability. 


Of one thing you can be certain, from the 
broad Bendix experience and unrivaled 
facilities will come ideas and products 
tailored to your needs. For piston, jet, 
turbo-jet or rocket engines every com- 
ponent part of your ignition system will 
meet the uncompromising standards of 
quality established by Bendix over a 
quarter of a century ago. 


This combination of facilities and skill is 
ready to go to work for you in the solu- 
tion of any ignition problem from plan- 
ning to finished product. 


AVIATION PRODUCTS 


Low and high tension ignition systems for piston, jet, 
turbo-jet and rocket engi ... igniti analyzers 

. radio shielding harness and noise filters .. . 
switches .. . booster coils . . . electrical connectors. 


Gendixr 


SCINTILLA MAGNETO DIVISION 


SIDNEY, NEW YORK 


Export Sales: Bendix International Division 
72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, 

Burbank, California « Stephenson Building, 6560 Cass 

Detroit 2, Michigan *¢ Brouwer Building, 176 

W. Wisconsin Avenue, Milwaukee, Wisconsin ¢ 582 Market 
Street, San Francisco 4, California 
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craft operated by the R.C.A.F. had 
cost over half a million dollars, this 
investment was considered a major 
economy in training programs. 

The speaker referred to the Korean 
War as a testing ground, as was the 
Spanish War prior to World War II. 
He expressed the opinion that it is a 
giant fighter training ground for the 
enemy. As such, it is proving of 
greater benefit to them than to the 
United Nations forces. 

Following a lively discussion period, 
Air Commodore Annis was thanked by 
Mr. I. M. Hamer, Technical Director 
of Dowty Equipment Company of 
Canada, Ltd. 


Wichita Section 
Donald J. Ahrens, Secretary 


Approximately 100 members and 
guests were present at the October 8 
dinner meeting of the Wichita Section 
held at the Hotel Broadview. Pro- 
fessor Melvin H. Snyder, Jr., Chair- 
man, presided at the meeting and 
introduced Charles M. Seibel who 
discussed the latest trends on design 
and development of helicopters. Mr. 
Seibel is well qualified to speak for the 
helicopter field, since his experience 
consists of several years with Bell Air- 
craft Corporation, President and Chief 
Engineer of the Seibel Helicopter 
Company, and Chief Engineer of the 
newly formed Helicopter Division of 
Cessna Aircraft Company. The dis- 
cussion was supplemented by two 
sound films, Helicopters in Korea and 
Utility Unlimited. 
> The November 5 dinner meeting 
held at the Lassen Hotel consisted of 
a discussion of ‘‘Titanium in Aircraft” 
by Frank H. Vandenburgh, Vice- 
President and General Manager of 
Mallory-Sharon Titanium Corpora- 
tion. Introduced by Professor Sny- 
der, Mr. Vandenburgh briefly pre- 
sented the history of the element and 
followed this with a detailed account 
of the many problems encountered in 
producing the various alloys and the 
further problems of fabrication. Sev- 
eral samples of alloys, forgings, spot 
welds, and machining were examined 
with comments regarding cost, ease of 
fabrication, and availability. It ap- 
pears that titanium has great potenti- 
alities but is, as yet, in its infant stage. 


Attention Members! 


All members of the Institute are 
invited to submit material concerning 
their activities for publication in the 
“News of Members’’ columns of the 
Aeronautical Engineering Review. 
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Student 


Academy of Aeronautics 


Frederick Berger 
Corresponding Secretary 


On November 12, a group of I.A.S. 

Student Members from the Academy 
of Aeronautics joined the S.A.E. 
Academy Student Branch in a field 
trip to New York International Air- 
port at Idlewild. About 100 students 
took part in this memorable event, 
sponsored jointly by the Port of New 
York Authority, Civil Aeronautics 
Administration, and Pan American 
World Airways, Inc. Among the 
many points of interest visited, the 
following attracted particular atten- 
tion: a navigational-aid exhibit in 
the lobby of the C.A.A. building; the 
airport control tower; and a Pan 
Ameriean stratocruiser. 
> A Shell Oil Company film, Flight 
Log, was shown at the November 13 
meeting, at which 36 students were 
present and Chairman Sherman Mar- 
tin presided. The film, which was 
narrated by Gen. Jimmy Doolittle, 
showed the development of aircraft 
and engines and the role fuel played in 
man’s conquest of the air. 
p Another interesting field visit took 
place on December 2 at Republic 
Aviation Corporation. Thirty mem- 
bers had the opportunity of viewing 
most of the engineering offices, testing 
laboratories, machine and work shops, 
subassembly and final-assembly halls. 
The entire trip, which lasted almost 6 
hours, was most impressive and 
allowed participants to have a thor- 
ough look into the operation of one of 
the biggest jet-fighter producers in the 
country. 


University of Alabama 


The October 28 meeting, with 20 
persons present, was called to order by 
Chairman Richard J. Berman, who 
introduced the speaker of the evening, 
Major G. I. Gore, U.S.A.F. 

Major Gore’s talk on ‘The Berlin 
Air Lift’? included an_ interesting 
description of the technical problems 
involved. Inasmuch as the speaker 
took an active part in the air lift as a 
pilot, he was able to give first-hand 
details of this operation. He gave 
credit to the skilled pilots for much of 
the success of the undertaking. The 
Military Air Transport Service ac- 
complished the mission against great 
obstacles. Problems of maintenance, 
traffic control, and technical details 
were discussed at length. 

A question and answer period, which 
followed the talk, produced a lively 
discussion. 


ILA.S. NEWS 


Branches 


Polytechnic Institute of Brooklyn 


Arthur Barazotti, Secretary 


Two films were shown at the Octo- 
ber 21 meeting. These were Har- 
nessed Lightning and Little Henry. 
Chairman Fritz Blomback led the 
meeting; 47 students were present. 
p> At the November 11 meeting, 
attended by 40 student members, 
Frederick Stanley Shaw, Associate 
Professor of Applied Mechanics, pre- 
sented a brief introduction to the film, 
Structural Fatigue and Air Safety. 

Professor Shaw spoke on the prob- 
lems faced in industry by the stress 
analysts who must concern themselves 
with wing vibration experienced in 
flight, as well as the plane-carrying 
abilities of the same wings. It is 
possible, he stated, for a wing to meet 
static-testing requirements and yet 
fail dynamically as a result of overly 
high flight vibrations, a problem of 
seriousness because of its association 
with the problem of fatigue. 

Professor Shaw then added a note of 
caution to the prospective engineer 
when he said, ‘‘...engineering prob- 
lems at school and in practice are 
somewhat different. At school, solu- 
tions to these problems are generally 
available, while in practice they are 
not.” 

The film, which followed, showed 
one of the best existing techniques de- 
veloped for testing the performance of 
aircraft structures, both statically and 
dynamically. 

Chairman Blomback presided. 


The Catholic University of America 
William Elsen, Secretary 


At the November 13 meeting of 
The Catholic University of America 
Student Branch of the I.A.S., an in- 
formative talk on aeroballistic re- 
search was given by Dr. Herman 
Kurzweg, Head of Aeroballistics at 
the Naval Ordinance Laboratory. 
During the past war, he was one of 
Germany’s top men in supersonics and 
designed a wind tunnel that is now in 
this country. 

Dr. Kurzweg showed how the once 
unrelated sciences of aeronautics and 
ballistics have become more and more 
closely related over the years and 
might soon combine into one science. 
He described the high-Mach wind 
tunnels and firing ranges being used at 
the present time to determine the be- 
havior of projectiles at supersonic 
speeds. From this equipment and 
study, it is hoped to solve the prob- 
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lems presented by high-speed flight. 
He supplemented his talk by slides of 
some of the equipment and tests 
employed in the work. 


Earl Erickson, Chairman, presided 
at the meeting with 20 members 
present. 


p> Preston Weaver, of the National 
Bureau of Standards, was the guest 
speaker at the December 3 meeting of 
the Student Branch of the I.A.S. 
Mr. Weaver described the work being 
done in determining the remaining 
life of an airplane structure in the 
normal use for which it was intended. 
It is done by recording the number of 
times various accelerations are ex- 
ceeded in flight and comparing them 
with the number of times required to 
cause failure as obtained from labora- 
tory tests. New equipment has been 
developed for this study, and the re- 
sults appear to-be fairly accurate. 


Earl Erickson, who presided at the 
meeting of 18 members, thanked the 
members who attended the funeral of 
Prof. Louis Crook, Head of the Aero- 
nautical Engineering Department here 
at Catholic University, who died sud- 
denly on November 19. Mr. Crook 
was one of the most prominent men in 
the aeronautical world and had been 
head of the department since 1935. 


It was decided to draw up a petition 
to have the new engineering building, 
which is to be constructed here 
shortly, named after Professor Crook. 
This petition would be submitted to 
the proper authorities after a large 
number of signatures had been ob- 
tained. 


lowa State College 


The first meeting of the 1952-1953 
scholastic year was called to order on 
October 29 by Vice-Chairman Duane 
Schoelerman. Twenty-five students 
were present. 


At the conclusion of the business 
meeting, Prof. C. N. Sanford, Faculty 
Adviser, showed three movies. They 
were entitled Science of Flight, Con- 
stitution, and P-80 Shooting Star. 


University of Maryland 


R. J. Vendemia, Jr. 
Secretary-Treasurer 


The October 15 meeting of the 
University of Maryland Student 
Branch was called to order by Chair- 
man Leonard Tinnanoff with 15 
student members present. 


Announcement was made at this 
first meeting of the 1952-1953 school 
year of the following awards for last 
year: (1) the technical award for the 
highest grades in aeronautical engi- 
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neering subjects to Thomas Hains 
worth, and (2) the award for the bes 
1.A.S. student paper to William Bis 
sell for his report entitled ‘‘Use of thi 
Ballistics Range for Study of Super 


sonic Aerodynamics.” 

The speaker of the evening was 
William Besserer, Chief Project Engi 
neer of the “‘Bumble-Bee Project,” at 
The Johns Hopkins University Ap 
plied Physics Laboratory, Silver 
Spring, Md. The title of his talk 
was “Research and Development of 
Guided Missiles.”’ 

Explaining that much of the a 
complished results already achieved 
with guided-missile research could not 
be revealed because of security ré 
strictions, Mr. Besserer directed his 
talk toward the basic development of 
various missiles instead. He ex 
plained the many problems to_ be 
overcome in successfully producing 
these pilotless ‘‘flying brains.’’ Using 
several models of missiles to aid his 
talk, Mr. Besserer further expounded 
on the structures, aerodynamics 
power plants, and electronic devices of 
guided missiles, pointing out the rela 
tionships, advantages, and disadvan 
tages of the many components. 

The Student Branch here at the 
University of Maryland, having al 
ready completed bookings of films for 
the entire semester, has adapted a 
policy of showing motion-picture films 
once a week. Already viewed this 
year were such films as The Banshee 
History of Lighter Than Air Rigid Au 
ships, Building the B-29, Jet Test, and 
Flight Log. 


University of Michigan 


Hsueh-Ping Wu 
Secretary-Treasurer 


rhe first meeting of the year was 
held on October 29 at the East Engi 
neering Building. The following offi 
cers were elected for the 1952 fall s¢ 
mester: Chairman, Warren H. Fik 
Vice-Chairman, Arthur Eugene Sotak 
and Secretary-Treasurer, Hsueh-Ping 
Wu. The Faculty Adviser is Prof 
Wilbur C. Nelson. 
>» The second meeting was held on 
November 19 at the Michigan Union 
Our guest speaker was Arthur Lowell 
of McDonnell Aircraft Corporation 
Mr. Lowell is Chief of the Aero 
dynamics-Guided Missile Division of 
that company. Mr. Lowell spoke on 
the barriers to supersonic flight. H¢ 
discussed the three important bar 
riers—namiely, the sonic barrier, thet 
mal barrier, and cosmic barrier. A 
general discussion with questions from 
the audience followed the speech 
Refreshments were served to 38 I.A.5 
Student Members and faculty mem 
bers who were present at the meet 
ing. 
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North Carolina State College 
Mary Ellen Short, Secretary 


Fifteen students met on November 
10 under the Chairmanship of A. L. 
Bell to hear Captain V. M. Davis who 
is with the Research and Development 
Plant in the Nuclear Project at North 
Carolina State. Captain Davis pre- 
sented an excellent group of Koda- 
chrome slides, which began with his 
departure from San Francisco in 
November, 1949, continued through 
his occupation duty in Japan, and 
concluded with his return to the 
United States in September, 1951. 
Captain Davis gave a running com 
mentary on the slides. 


University of Notre Dame 
Thomas Lindsay, Secretary 


The Notre Dame Student Branch 
met on September 24 in the Aero 
nautical Engineering building, with 25 
members present. Chairman Robert 
Sebold presided. This was the first 
meeting of the fall semester, and its 
purpose was to welcome the freshmen 
and introduce them to the depart 
ment. KF. N. M. Brown, Head of the 
Department of Aeronautical Engi- 
neering, welcomed them on behalf of 
the department. He congratulated 
them on their choice of a profession, 
not only because the need for aero 
nautical engineers is urgent, but also 
because the field is so interesting and 
challenging. After the meeting, Mr. 
Brown demonstrated the depart 
ment’s three-dimensional smoke tun 
nel. 

Business discussed during the meet 
ing included the coming banquet and 
the technical paper contest to be held 
in March. 
> The second meeting of the fall 
semester of the Notre Dame Student 
Branch was held on October 8, with 23 
members present and Chairman Bob 
Speaker for the 
evening was Dr. Frederick P. Jenks, 
Head of Lockheed’s Guided Missiles 
Division. He described the organ 
ization of Lockheed’s Engineering De 
partment and the close cooperation 
between engineers and construction 
shop which produced the F-SO in 141 
days. At the conclusion of his talk, 
he answered questions of interest to 


Sebold presiding. 


prospective engineers. 

A film was shown, Air Power 1s 
Peace Power, produced by Eastern Air 
Lines. The film touched upon the 
history and the future of aviation, 
with Eddie Rickenbacker as narrator. 
> Chairman Robert Sebold presided 
over the third meeting of the Notre 
Dame Student Branch on November 
5. Seventeen members were present. 


EAS. NEWS 


Hank McGann reported that final 
arrangements were being made for the 
fall semester banquet, and the date 
was tentatively set for December 3. 

Robert E. Grenau, of McDonnell 
Aircraft Corporation, spoke to the 
members on engineering opportunities 
at McDonnell. He also showed a 
film, Blueprint For Your Future, on the 
same subject. 


The Pennsylvania State College 


Frank A. Leader 
Secretary-Treasurer 


The first joint meeting of The 
Pennsylvania State College Student 
Branch of the I.A.S. with the local 
Student Branches of A.S.M.E. and 
S.A.E. was held on November 13 on 
the Penn State campus. A combined 
attendance of approximately 110 stu- 
dent and faculty members was pres 
ent. 

Our own Chairman, Max Schuster, 
called the meeting to order and, aftera 
short business meeting, turned the 
chair over to M. C. Stone, from Allison 
Division of General Motors Corpora- 
tion, guest speaker for the evening. 

Mr. Stone’s talk was entitled ‘‘Re- 
cent Engineering Developments in 
Jet Engines,” in which he discussed 
the various tvpes of jet engines and 
the modern equipment that is used in 
testing and developing them. Much 
of this was done by showing what 
Allison is building and the devices 
and machinery they employ. He 
passed out a large chart showing the 
required man-hours to start from the 
beginning, develop, and finally pro 
duce a propulsion unit. A short ques 
tion period followed. 


The University of Tulsa 


Robert Wolfe 
Secretary-Treasurer 


The third meeting held on Novem 
ber 20 at the Petroleum Engineering 
Building, was called to order by 
Chairman E. H. Roberts, with a 
total attendance of 20 persons. Min 
utes of the last two meetings were 
read and approved. 

A lengthy business meeting was 
held concerning all unfinished and 
new business. Final arrangements 
were made for the coming field trip on 
November 28 to Aero Design and 
Engineering Company of Bethany, 
Okla. 

Plans were put together for the 
Engineering School's open house, 
which is to occur in March. Each 
student will be assigned a certain 
project to be carried out to completion 
for this opening. 

A film, Structures, was shown which 
gave the problems in structures on the 


B-25 bomber. This was followed by a 
film from North American Aviation, 
Inc:, on This Is Air Power. 

The meeting was adjourned at 9:45 

p.m. 
p Thirteen members of Tulsa’s Stu- 
dent Branch visited the Aero Design 
and Engineering Company at Beth- 
any, Okla., on November 28. This 
company manufactures the ‘‘Aero 
Commander” airplane. 

The members were escorted through 
the complete assembly process. Defi- 
nite points of interest and construc- 
tion were pointed out so that the 
students would see the most important 
factors of design. The plant design 
was arranged for the most efficient 
method of assembly, demonstrating 
the principles of time control and rout- 
ing. Approximately 50 airplanes have 
been completed or are in the process of 
completion. There are orders to fill 
for the next 5 years at a production 
rate of two per week. The T.U. 
students enjoyed their visit and 
recommend it to all other I.A.S. 
groups in this vicinity. 


West Virginia University 
Charles R. Bartlett, Secretary 


The meeting of October 15 was 
called to order by Chairman David 
Anderson. A discussion was held on 
the intramural sports program for 
engineers. The Branch decided to 
enter several events. A Walt Disney 
film entitled Air Masses and Fronts 
was shown. Ten students were pres- 
ent. 
> The meeting of November 5 was 
called to order by Chairman Ander- 
son. Much of the Branch business 
was discussed in detail, including the 
financial problem, the athletic pro- 
gram, and the coming General Engi- 
neering Society meeting on November 
11, which is sponsored by this Student 
Branch. Jet Test, a film of the flight 
testing of the F-86 Sabre Jet, was 
shown. Eleven persons were in at- 
tendance. 
p> The meeting of November 19 was 
called to order by Chairman Ander- 
son. Professor Leon Z. Seltzer, Head 
of the Department of Aeronautical 
Engineering, told the group of plans 
for a program to show the freshmen 
in the College of Engineering the aero- 
nautical laboratories and_ facilities. 
Forty-one freshmen expressed their 
desire to attend this demonstration. 
Malcolm Ullock gave a short talk on 
‘‘Insectonautics.”’ film entitled 
Fighi for the Sky was shown. This 
was an Eighth Air Force combat film 
on the conquest of the sky over 
Europe during World War II. Thir 
teen students attended. 
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Members Elected 


The following applicants for membership or applicants for change of previous grades 


have been admitted since the publication of the list in the last issue of the REVIEW. 


Elected to Associate Fellow Grade 


Regier, Arthur A., B.S. in E.E., Head, 
Vibration & Flutter Branch, N.A.C.A., 
Langley A.F.B. 


Transferred to Associate Fellow 
Grade 


Pratt, Perry W., B.S.M.E., Ch. Engr., 
Pratt & Whitney Aircraft Div., United 
Aircraft Corp. (East Hartford). 


Elected to MEMBER Grade 


Bennett, Neill G., Dir. & Ch. Engr., 
Graviner Manufacturing Co. 

Bennett, Norman H., B.E. in M.E., 
Engrg. Designer, Prelim. Design Unit, 
Boeing Airplane Co. (Seattle). 

Fettis, Henry E., M.S., Mathematician, 
Flight Research Lab., Wright Air De- 
velopment Center, Wright-Patterson 
A.F.B. 

Foreman, Arthur S., B.A.Sc., Process 
Analyst, Consolidated Vultee Aircraft 
Corp. (Ft. Worth). 

Gettel, Eugene M., B.Sc., Tech. Engr., 
General Electric Co. (Lockland). 

Groth, Eric E., Ph.D., Design Specialist 
“A,” Northrop Aircraft, Inc. 

Hebberling, Fritz, D.Ing., Mech. Engr., 
E. I. du Pont de Nemours & Co., Inc. 

Hyde, Rosalyn E., Stress Analyst, Re- 
public Aviation Corp. 

Jones, Clyde B., B.S. in M.E., Ch., 
Aero. Engrg., Hughes Aircraft Co. 

Knausenberger, Georg E., Dr.Ing., 
Assoc. Prof., The Pennsylvania State 
College. . 

Lange, Hermann E., Dipl.Ing., Sr. 
Stress Analysis Engr., Consolidated Vultee 
Aircraft Corp. (San Diego). 

Lundergan, C. Donald, M.S. in Nuclear 
Physics, Instructor in Aero. Engrg., 
Parks College of St. Louis University. 

Madsen, Alfred P., B.S.A.E., Sr. Aero- 
dynamics Engr., Consolidated Vultee 
Aircraft Corp. (Ft. Worth). 

Magill, Gilbert, Pres., Rotor-Craft 
Corp. 

Mathers, William D., B.S.M.E., Sales 
Engr., Aluminum Company of America 
(New York). 

Parker, Jack S., B.S.M.E., Mgr., Re- 
mote Site, Aircraft Nuclear Propulsion 
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Editor, Aviation Week, McGraw-Hill Pub- 
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Polovkas, Vincent G., M.Sc. in Engrg., 
Struct. Engr., Consolidated Vultee Air- 
craft Corp. (Ft. Worth). 

Smith, Maurice H., M. of Library Sc., 
Research Assoc. in charge of Tech. 
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Steffen, John W., B.Sc., Lt. & Aircraft 
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Surber, True E., B.S.A.E., Aerodynami- 
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Wallace, Richard E., A.E., Sr. Re- 
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Williams, James W., B.S., Exec 
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Cantrell, William A., Aircraft Maint. 
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Transport Service, 15th A.T.S., Westover 
A.F.B. 

Faneuf, Leston, B.S., Asst. Gen. Megr., 
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Foster, Murray, Jr., Admin. Asst. GS-9, 
Hq., Air Research & Development Com- 
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Mullin, Sam S., Bachelor of Laws, 
Pres. & Dir., Cleveland Pneumatic Tool 
Co. 

Risner, Lorin W., Sales Engr., Larkin 
Engineering Co., Inc. 

Tragham (Ingram), Alfred Ernest, Sr 
Insp., Burndy Engineering, Inc. 


Transferred to Associate Member 
Grade 
Jordan, Paul K., B.S., Weight Analyst 
“A,” North American Aviation, Inc. 
(Columbus). 


Elected to Technical Member Grade 


Biggs, Albert W., M.B.A., Jr. Engr 
“A.” Boeing Airplane Co. (Seattle). 

Bloxsom, Daniel E., Jr., B.A., Engr. 1, 
Gas Dynamics Facility, ARO, Inc. 
(Tullahoma). 
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She Finest in Testing 
3,000,000 LBS. 


The largest mechanically driven Universal Testing Machine 
in the country is now under construction in our shops. This 
giant 3,000,000 Pound Tension, Compression, Traverse and 
Fatigue Testing Machine incorporates the last word in Test- 
ing Technique. After erection in a large government research 
laboratory its many new features will greatly assist in reach- 
ing new horizons in the research field. 


STANDARD UNIVERSAL AND COMPRESSION TEST- 
ING MACHINES are available in sizes from 1000 to 1,000,- 
000 pounds, all with precision lapped ram or separate 
hydraulic weighing capsules. Three lines of machines 
available—priced to meet your budget. 


ACCESSORIES—Stress-Strain Recorder, Extensometers, 


grips, and all others. 


SPECIAL TESTING MACHINES manufactured to meet 


your specifications in cable testing, torsion and others. 


THRUST-LOAD WEIGHING SYSTEMS— Pneumatic, 


Hydraulic, Electrical. 


STRAIN GAGE EQUIPMENT 
Qur Static Type A Indicators incorporate features new 
to this field. 


SWITCHING & BALANCING UNITS—Static and high 


speed switching equipment up to 200 gages per second. 


STRAIN GAGE BOND CHECKER checks your strain gage 


application in 10 seconds. 


HUGGENBERGER INSTRUMENTS 
We are U.S. A. representatives for Huggenberger equip- 
ment. 


} OSCILLOGRAPHS.-—6 to 60 Channels—Amplifiers 4 to 8 
Channels, Bridge Balance Units. 


Standard Testing Machine 
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XY RECORDERS —All types—1 to 48 Channels. 


HIGH SPEED CATHODE RAY RECORDERS —paper 
speeds up to 150” per second, with 6” wide paper—up to 
} 8 independent traces. 


DEVELOPING & DRYING EQUIPMENT for paper and 


film, available in combination and automatic units, up to 
18” wide. 


YOUNG TESTING MACHINE COMPANY 


752 Lancaster Avenue, Bryn Mawr, Pa. * Phone: Bryn Mawr 5-3520 
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CANNON 


PLUGS 


RKH 


HERMETIC SEALED Type RKH Plugs and 
KH Receptacles mate with their corre- 
sponding Cannon RK and K standard 
fittings. The basic construction of fused 
vitreous insulation around the contacts 
is same as GS type. Shell materials and 
finish are likewise similar. Various 
types of flange or hex-bulkhead styles 
may be made to order. 

Refer to KH-1 Section in K Bulletin. 


SUB-MINIATURE receptacles of the new 
Cannon “U” Series are used on minia- 
ture switches, relays, transformers, 
amplifiers, and other sealed compo- 
nents, requiring a true hermetic seal or 
a connector of sub-miniature size with 
performance superiority. 

“U” plugs have a steel shell and 
“SILCAN*” insulator, cable relief and 
moisture resistant sleeve. 

Bayonet-type locking means pre- 
vents vibration failure. Rated 1700v. 
d.c.;. Sa. Available in 3, 6, and 12 con- 
tact arrangements with one plug style 
and two receptacles. 
*Cannon Electric’s special silicone resilient 
material. 


Refer to U-2 Bulletin 
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for hermetic sealed 
applications 


GS06 


GS Types mate with standard 
AN(MIL) types. These highly suc- 
cessful hermetically sealed plugs 
(GS06) and receptacles (GS02) pio- 
neered this field and are top quality 
fittings. Fused vitreous insulation pro- 
vides a true hermetic seal for relays, 
position indicators, etc. Shells are steel, 
finished in cadmium plate and bleached 
Iridite; coupling nut on plug is natural 
finish Dural. Eyelet or solder pot ter- 
minals. 

Built to resist thermal shock, 
—300°F. to +600°F., surpassing MIL 
Spec. GS02 Types will withstand oper- 
ation temperatures 400°F. to 600°F., 
and pressures as high as 200 to 900 
psi; specials to 7500 psi. GS Types 
approximate AN voltage and current 
ratings. Wide range of AN layouts 
available. 

See GS-3 section in AN-8 Bulletin 
for details. 


COMING: TYPE “DH” HERMETIC SEALED 
CONNECTORS SIMILAR TO PRESENT 
DA-15P 


CANNON ELECTRIC 


Since 1915 


Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Repre- 
sentatives in principal cities. Address inquiries to Cannon Electric Co., 
Dept.B-105,P.0. Box 75, Lincoln Heights Station, Los Angeles 31, Calif. 
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Pilot, U.S.A.F.; Proj. Engr., 
Center, Edwards A.F.B. 

Ellis, Charles W., III, M.S. in Ac.E 
Dynamics Analyst, Kaman Aircraft Corp 


& Sr 
Flight Test 


Germano, Bruno J., Draftsman, Grum 
man Aircraft Engineering Corp. 
Gonzalez, Alex, Acrodynamicist, North 


American Aviation, Inc. (Los Angeles 


Gross, Joseph E., B.S., Struct. Engr 
“C,” MecD6nnell Aircraft Corp. 

Hickman, Billy J., B.S. in Ae.E., 2nd 
Lt., U.S.A.F.; Aero. Engr., Griffis A.F.B 


Holub, 
Design 


Carlton J., in Ae.E., 
Engr., Production Engineering 
Dept., Goodyear Aircraft Corp. 

Ilgen, Paul R., B.S., Jr. Engr.— Design 
Draftsman, Chance Vought Aircraft Div., 
United Aircraft Corp. 
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Manthey, Stuart W., B.S. in 
Engr. “C,” Airplane 
McDonnell Aircraft Corp 


Ac.E., 


Engrg Dept., 


Miller, Raymon M., B.S. in Ac.E., 


Field Service Rep., Douglas Aircraft Co 
Inc. (Santa Monica), 

Mitchell, Willard L., B.S.M.E., Ist Lt., 
U.S.A.F., Flight Test 
A.F.B. 


Engr., Edwards 


Morgan, Roy M., Jr., Jr. Engr., Mech 


Test Lab., Guided Missiles Div., Consoli 
dated Vultee Aircraft Corp. (Pomona ) 


Muramatsu, James S., Design Engr., 
North American Aviation, Inc. (Los 
Angeles ) 

Norga, Leon J., B.S. in Ae.E., Ch 
Insp., Handley Brown Heater Co 

Peasley, Donald L., B.S.Ae.E., Stress 
Analyst “C,’’ North American Aviation, 
Inc. (Los Angeles). 

Scambos, Ernest T., B.S., Test Engr., 
Exp. Test Dept., Wright 
Curtiss-Wright Corp. 

Snell, William J., B.A. 


Aero. Div., 


Sutrisno, A. 


Tedeschi, Louis J., S.M., Aerodynami 
cist, Kaman Aircraft Corp. 


Way, James B. 


Young, Daniel |H., III, B.S. in Ac.E., 
Aerodynamicist, North American Avi 
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or 


HIGH IN SPECIALIZED 


The 3-44 Monocoque Turbo-Jet Engine... 
Designed and Built by Fairchild 


One of the most compact engines in its power class 
ever produced is the Fairchild J-44 Monocoque 
Turbo-Jet. Only 72 inches in length, 22 inches in 
diameter and weighing only 300 pounds, the J-44 
delivers a thrust of 1000 pounds. 


Another example of a Fairchild design which met difficult 
and exacting specifications, the J-44 typifies the creative 


ENGINE AND AIRPLANE CORPORATION 
engineering ability of the Fairchild Engine Division. F 


AIRCHILD 
Engine Division 


FARMINGDALE, N. Y. 


Right now, the Fairchild J-44 Monocoque Turbo-Jet is 
being produced exclusively for the Armed Services. When 


Aircraft Division 


conditions permit, this mighty midget will become avail- a 


able to boost payloads and lower operating costs of air- Guided Missiles Division 


i i danch, L. I., N. Y. 
line transports and other aircraft. Wyandanc 
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_ More and more POWER developments for America’s Armed Forces 
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357 


The Effect of Propeller Control Parameters 
on Gas-Turbine Power Ratings and 
Flight Efticiency—R. C. Treseder, 
M. Brooks, and J. R. Kessler. 


Analysis of Redundant Structures by the 
Method of Elastic Poles—A. F. Ensrud. 


The Shock Ignition Engine—Frank F. Rand, 
Jr. 


Effect of Creep on Column Deflections— 
T. P. Higgins, Jr. 


Wing-Body Interference Effects on the Tail 
Contribution to the Damping-in-Roll of 
Supersonic Missiles—Harold F. Stein- 
metz. 


Slender-Body Theory: Review and Exten- 
sions—Mac C. Adams and W. R. Sears. 


The Airplane Growth Factor and How 
to Control It—!. H. Driggs. 


IAS. Preprints 


Preprints of Annual Summer Meeting Papers Currently Available 


RA wl 
Price Price 
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0.35 ).75 

0.35 0.75 
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381 


380 


379 


378 


377 


376 


375 


Cockpit Design and Safety 
Stieglitz. 


William I. 


New Components for Air-Frame Construc- 
tion—Report of Progress—John F. 
Faulkner and John H. Alden. 


Fundamental Aspects of an Hydraulic- 
Type-Powered Flight Control System— 
Harold M. DeGroff, Ray C. Binder, 
John G. Truxal, and J. Robert Burnett. 


Liquid-Coupled Regenerators for Turbo- 
props—A. L. London and W. M. Kays. 


Structural Analysis of Swept, Low Aspect 
Ratio, Multispar Aircraft Wings—Hens 
Schuerch. 


Statistical Aspects of Dynamic Loads 
Y. C. Fung. 


Theoretical Determination of the Minimum 
Drag of Airfoils at Supersonic Speeds— 
Robert T. Jones. 


Other Preprints of Papers Currently Available 


Criteria for the Design, Assessment, and 
Control of Icing Protection Systems— 
D. Fraser, K. G. Pettit, and E. H. Bowler. 


The Effect of Nonuniform Surface Tem- 
perature on the Transient Aerodynamic 
Heating of Thin-Skinned Bodies—A. E. 
Bryson and R. H. Edwards. 


The Air-Line Pilots Look at Safety—W. W. 
Moss. 


Flutter Analysis of Complex Airplanes by 
Experimental Methods—E. 
Kinnaman. 


Berkeley 


Performance Data and Operating Experi- 
ence of a Pressure-Jet Helicopter—Igor 
B. Bensen 


Storm and Clear Air Turbulence—An 
Analysis of the Problem and a Search for 
Solution—A. F. Merewether and F. C. 
White. 


Radomes and Aircraft Design 
Schlieben. 


Ernest W. 


Simplified Laminar Boundary-Layer Calcu- 
lations for Bodies of Revolution and for 
Yawed Wings—N. Rott and L. F. Crab- 


tree. 


Design Limitations on Aircraft Antenna 
Systems—J. V. N. Granger. 


On Weak Interaction of Strong Shock and 
Mach Waves Generated Downstream of 
the Shock—Boa-Teh Chu. 


$0.35 


0.35 


0.50 


0.50 


0.50 


0.65 


0.65 


0.35 


0.65 


$0.75 


0.75 
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Correlation of Some Longitudinal Dynamic 
Stability Characteristics of a Bell Heli- 
copter from Theory and Flight Tests— 
Edward Seckel. 


An Analysis of the Effect of a Power Boost 
System on Wing-Torsion Control Surface 
Flutter—Robert H. Barnes. 


Creep Buckling of Columns—Charles Li- 
bove. 


Cross-Country Soaring Criteria Based on 
Thermal Strength—B. H. Carmichael. 


Visualization of Flow Fields by Use of a 
Tuft Grid Technique—John D. Bird. 


The Effects on Dynamic Lateral Stability and 
Controllability of Large Artificial Varia- 
tions in the Rotary Stability Derivatives— 
R. O. Schade, O. B. Gates, Jr., and 
J.L. Hassell, Jr. 


Diffuser Efficieney of Free-Jet Supersonic 
Wind Tunnels at Variable Test Chamber 
Pressure—Rudolf Hermann. 


Boundary-Layer Studies on a Sailplane 
August Raspet. 


The Calculations of Spanwise Loadings for 
Oscillating Airfoils by Lifting-Line Tech- 
niques—M. A. Dengler and Martin 
Goland. 


Reduction of Gun-Gas Explosion Hazard 
in Combat Aircraft—J. J. Horan, J. R. 
Onderdonk, and E. Witkin. 


Preprints should be ordered by number from: 
Preprint Department, Institute of the Aeronautical Sciences 


2 East 64th Street, New York 21, N.Y. 
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MARQUARDT AIRCRAFT COMPANY 
THE GLENN L. MARTIN COMPANY 


McDONNELL AIRCRAFT CORPORATION 
MELETRON CORPORATION 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
AERO DIVISION 
NATIONAL CREDIT OFFICE, INC. 
NORTH AMERICAN AVIATION, INC. 
NORTHROP AIRCRAFT, INC. 
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PORATION 
PHILLIPS PETROLEUM COMPANY 
PIASECKI HELICOPTER CORPORATION 
THE PURE OIL COMPANY 
RADIOPLANE COMPANY 
REPUBLIC AVIATION CORPORATION 
E. V. ROBERTS AND ASSOCIATES 
A. V. ROE CANADA LIMITED 
JOHN A. ROEBLING’S SONS COMPANY 
ROHR AIRCRAFT CORPORATION 
PAUL ROSENBERG ASSOCIATES 
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SOLAR AIRCRAFT COMPANY 
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STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY (INDIANA) 
THE STEEL PRODUCTS ENGINEERING COMPANY 
STURGESS, INC. 
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TOOLKO ENGINEERING COMPANY 
TRANS WORLD AIRLINES, INC. 
TURBO PRODUCTS, INC. 
UNION CARBIDE AND CARBON CORPORATION 
BAKELITE COMPANY 
ELECTRO METALLURGICAL COMPANY 
HAYNES STELLITE COMPANY 
LINDE AIR PRODUCTS COMPANY 
NATIONAL CARBON COMPANY 
UNITED AIR LINES, INC. 
UNITED AIRCRAFT CORPORATION 
CHANCE VOUGHT AIRCRAFT DIVISION 
HAMILTON STANDARD DIVISION 
PRATT & WHITNEY AIRCRAFT DIVISION 
SIKORSKY AIRCRAFT DIVISION 
UNITED AIRCRAFT EXPORT CORPORATION 
UNITED AIRCRAFT SERVICE CORPORATION 
UNITED STATES AVIATION UNDERWRITERS, INC. 
VARD INC. 
VICKERS, INC. 
WESTERN GEAR WORKS 
WESTINGHOUSE ELECTRIC CORPORATION 
@ AVIATION GAS TURBINE DIVISION 
INDUSTRIAL ELECTRONICS DIVISION 
SMALL MOTORS DIVISION 
WESTON ELECTRICAL INSTRUMENT CORPORATION 
WYMAN-GORDON COMPANY 
YOUNG RADIATOR COMPANY 
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Aerodynamics (See also Aeroelastic- 
ity; Missiles; Wind Tunnels & 
Research Facilities)............ 

Boundary Layer & Thermoaerody- 
namics (See also Thermodynamics) 
Fluid Mechanics & Aerodynamic 
Theory 
Internal Flow........... 
Performance (See also Airplane De- 


sign—Descriptions; Flight Testing; 
Gliders; Missiles; Rotating Wing 
Aircraft; Water-Borne 


Stability & Control..... 
Wings & Airfoils (See also Airplane 
Design—Wing Group) 


also Aerodynam- 
ics; Flight Operating Problems; 
Wind Tunnels & Research Facili- 


Aeronautics, 


Air Transportation (See also aiselitid 
Design; Airports; Laws & Regu- 
lations; Maintenance). . 


Airplane Design (See also tile, 
namics; Flight Testing; Instru- 
ments; Military Aviation; Produc- 
tion; Water-Borne Aircraft). . . 

Air Conditioning & Pressurization 

Descriptions 

Fuel Tanks. 

Wing Group (See | also ‘Aerody: am- 
ics—Wings & Aiirfoils) 


Airports (See also Air Siaisiccariaieias 
Laws & Regulations). . 


Aviation Medicine (See also Flight Op- 
erating Problems; Airplane De- 
sign—Air Conditioning & Pres- 
surization). . 


Computers (See also 
struments; Sciences, General 
Mathematics). . 


Education & 
Electronics (See also 


ment—Electric; Instruments; Sci- 
ences, General 
Antennas. . 


Circuits & Components. . 

Communications (See also Meteor- 
ology; Navigation; 

Electronic Controls. . 

Electronic Tubes....... 

Measurements & Testing (See also 
Materials—Testing) 

Radar (See also Meteorology; ‘Ord- 
nance & Armament). ... 

Transmission Lines 


Equipment (See also 
Computers; Instruments; Machine 
Elements; Materials; Power Plants; 

Electric 
Hydraulic. 


Pneumatic 


Aeronautical Reviews 


A Guide to the Current Literature of 


PERIODICALS AND REPORTS 


Flight Operating Problems (See also 


Air Transportation; Airports; 
Aviation Medicine; Mainte- 
nance; Meteorology). 


Ice Prevention & Removal. ..... 


Flight Safety & Rescue (See also Air 
Transportation; Laws & Regula- 


Flight Testing (See also Aerodynamics 

Performance; Airplane Design; 

Power Plants; Wind Tunnels & 
Research Facilities). . 


Fuels & Lubricants (See also Power 
Plants; Thermodynamics; Sciences, 
General—Physics) 


Gliders..... 


Instruments (See also Airplane Design; 
Computers; Electronics; Equip- 
ment; Meteorology; Photography; 
Wind Tunnels & Research Facili- 
ties). . 


Laws & Regulations (See also Air Trans- 
portation; ‘waited other spe- 
cific subjects). . 


Lighter-Than-Air 


Machine Elements (See also Equipment; 


Materials; Power Plants; Produc- 
Bearings (See ‘also Fuels & Lubri- 


Maintenance (See also Air Transporta- 


tion; Airplane Design—Descrip- 
tions; Materials; Struc- 
tures). . 


Materials (See also Production; Sci- 
ences, General—Physics; Struc- 
tures).... 

Ceramics & Ceramals : 
Corrosion & Protective Coatings. . 
Metals & Alloys. . 
Metals & Alloys, Ferrous. 
Metals & Alloys, Nonferrous 
Nonmetallic Materials. 
Testing (See also Electronics —Meas- 
urements & Testing; Instruments; 
Wind Tunnels & Research Facili- 


Meteorology (See also Air Transporta- 
tion; Aviation Medicine; Flight 
Operating Problems; Maintenance; 
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Military Aviation (See also Airplane 
Design; Missiles; Ordnance & 
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Aerodynamics 


Analysis of the Swimming of Long and 
Narrow Animals. Geoffrey Taylor. Royal 
Society (London), Proceedings, Series A 
Mathematical Physical 


Sciences, 


Vol. 214, No. 1117, August 21, 1952, 
pp. 158-183, illus. 15references. Gener- 
alization of aerodynamic and_hydro- 


dynamic principles and data; investiga- 
tions with a circular cylinder in a fluid 
stream. 

The Investigation of 


the Thickness of Windbreaks. Mat- 
sunosuke Iwasaki. Kyushu University, 
Japan, Research Institute for Applied 


Mechanics, Reports, Vol. 1, No. 3, July, 
1952, pp. 85-106, illus. 10 references. 


Boundary Layer & Thermoaerodynamics 


Boundary-Layer and Wake Investi- 
gation in Supersonic Flow. J. Lukasie- 
wicz and J. K. Royle. Gt. Brit., Aeronau- 
tical Research Council, Reports and Memo- 
randa No. 2613, 1952 (October, 1948). 
22 pp., illus. 9 references. British In- 
formation Services, New York. $1.40. 

On the Design of Airfoils in Which 
the Transition of the Boundary Layer 
is Delayed. Itiro Tani. (Tokyo Im- 
perial University, Aeronautical Research 
Institute, Report No. 250, Vol. 19, No. 1 
January, 1948.) U.S., N.A.C.A., Tech- 
nical Memorandum No. 1351, October, 
1952. 74 pp., illus. 49 references. 

On the Stability of Laminar Boundary 
Layer Flow. Sin-I Cheng. Princeton 
University, Aeronautical Engineering Lab- 
oratory, Report No. 211 (1952). 24 pp. 
14 references. 

On the Boundary Layer Equations in 
Hypersonic Flow and Their Approximate 
Solutions. Lester Lees. Princeton Uni- 


versity, Aeronautical Engineering Labora- 
tory, Report No. 212, September 20, 1952 
10 pp., illus. 8 references. 

On the Determination of the Transition 
Point from Measurements of the Static 
Pressure Along a Surface. H. Wijker. 
Netherlands, Nationaal —Luchtvaartlab- 
oratorium, Amsterdam, Report No. A. 
1210, 1951. 11 pp., illus. 20 references. 

Revised Methods for Routine Calcula- 
tions of Laminar and Turbulent Boundary 
Layers of Two dimensional Incompressible 


Flows. J. A. Zaat Netherlands, Na- 
tionaal Luchtvaartlaboratorium, Amsterdam, 
Report No. F. 79, 1951. 12 pp., illus. 


13 references. 

The Measurement of Heat Transfer 
and Skin Friction at Supersonic Speeds. 
II—Boundary Layer Measurements on 
a Flat Plate at M=2.5 and Zero Heat 
Transfer. R. J. Monaghan and J. E. 
Johnson. Gt. Brit., Aeronautical Re- 
search Council, Current Papers No. 64, 
1952 (December, 1949). 45 pp., illus. 
5 references. British Information Serv- 
ices, New York., $1.80. 

Experimental and Theoretical Studies 
of Area Suction for the Control of the 
Laminar Boundary Layer on an NACA 
64A010 Airfoil. Albert L. Braslow, Dale 
L. Burrows, Neal Tetervin, and Fiora- 
vante Visconti. (U.S., N.A.C.A., Tech- 
nical Note Nos. 1905, 2112, 1949, 1950.) 
U. S., N.A.C.A., Report No. 1025, 1951. 
19 pp., illus. 14 references. Superin- 
tendent of Washington. 
$0.25. 


Documents, 


Boundary Layer Control by Continuous 
Surface Suction or Injection. T. Paul 
Torda. Journal of Mathematics and Phys- 
ics, Vol. 31, No. 3, October, 1952, pp. 
206-213, illus. 5 references. 


Note on Sir Geoffrey Taylor’s Criterion 


for the Rate of Boundary-layer Suction | 


at a Velocity Discontinuity. N. Gregory 
Gt. Brit., Aeronautical Research Council, 
Reports and Memoranda No. 2496, 1952 
(May 9, 1947). 12 pp., illus. 3 refer- 
ences. British Information Services, New 
York. $0.90. 

Aerodynamic Heating In High Speed 
Flight. M. A. Sulkin. Aviation Age, 
Vol. 18, No. 3, September, 1952, pp. 28, 
29, illus. 
mal barrier. 

Effect of Aerodynamic Heating on Fuel 


Systems. Julius Jonas. S.A.E., National 
Aeronautic Meeting, Los Angeles, October 
1-4, 1952, Preprint No. 812. 14 pp., 
illus. 5 references. 


Laminar Boundary Layer on Cone in 
Supersonic Flow at Large Angle of Attack. 
Franklin K. Moore. U.S., N.A.C./., 
Technical Note No. 2844, November, 
1952. 34pp.,illus. 13 references 

Second Approximation to Laminar Com- 
pressible Boundary Layer on Flat Plate 


in Slip Flow. Stephen H. Maslen. U.S., 
N.A.C.A., Technical Note No. 2818, 
November, 1952. 38 pp., illus. 17 ref- 


erences 

On the Momentum Equation in Laminar 
Boundary-Layer Flow; A New Method of 
Uniparametric Calculation. B. Thwaites 
Gt. Brit., Aeronautical Research Council, 
Reports and Memoranda No. 2587, 1982 
(December, 1947). 9 pp. 9 references 
British Information Services, New York 
$0.75. 

Calculation of the Stability of the Laminar 
Boundary Layer in a Compressible Fluid 
on a Flat Plate with Heat Transfer. R.E 
Van Driest. Journal of the Aeronautical 


Sciences, Vol. 19, No. 12, December, 1952, 
pp. 801-812, 828, illus. 16 
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Readers’ Forum: Simplified Laminar 
Boundary-Layer Calculations for Bodies 
of Revolution and for Yawed Wings 
Errata. N. Rott and L. F. Crabtree. 
Journal of the Aeronautical Sciences, Vol. 
19, No. 12, December, 1952, p. 851. 

The Measurement of Skin Friction in a 
Turbulent Boundary Layer at a Mach 
Number of 2.5, Including the Effect of a 
Shock-Wave. W. F. Cope. Royal So 
ciety (London), Proceedings, Series A, 
\Vathematical and Physical Sciences, Vol. 
915, No. 1120, November 6, 
84-99, illus. 13 references 

The Calculation of the Point of Tur 
bulent-Boundary-Layer Separation on an 
N.A.C.A. 0018 Profile and the Determina- 
tion of the Optimum Angle of Incidence. 
J. A. Zaat. Netherlands, Nationaal Lucht 
vaartlaboratorium, Amsterdam, Report No. 
F. 89, September 26, 1951. 30 pp., 
illus., folded charts and tables. 18 ref 


1952, pp. 


erences 


Fluid Mechanics & Aerodynamic Theory 


The Theory of Symmetrical Gravity 
Waves of Finite Amplitude. I. T. Y. 
Davies. II—The Solitary Wave. B. A 
Packham. Royal Society (London), Pro 
ceedings, Series A, Mathematical and 
Physical Sciences, Vols. 208, 213, Nos. 
1095, 1113, September 24, 1951, June 24, 
1952, pp. 475-486; 238-249, illus. 9 
references. 

Generalization of Boundary-Layer Mo- 
mentum-Integral Equations to Three 
Dimensional Flows Including Those of 
Rotating System. Arthur Mager. (U.S., 
N.A.C.A., Technical Note No. 2310, 
1952. 16 pp., illus. 18 references. Su- 
perintendent of Documents, Washington 
$0.20 

Relaxation Time Effects in Gas Dy- 
namics. J.C.Gunn. Gt. Brit., Aeronau 

Research Council, Reports and Memo- 
randa No. 2338, 1952 (April, 1946). 44 
pp., illus. 20 references. British In 


formation Services, New York. $2.60 
Three cases: flow in a wind tunnel; 
flow round an airfoil, without shock 
waves; flow through shock waves. 

The Characteristics of Fuel Motion 
Which Affect Airplane Dynamics. E. W 
Graham and A. M. Rodriquez. Douglas 
Aircraft Company, Inc., Report No. SM 
14212, November 27, 1951. 52 pp., illus 


0 references 

Stability of Viscous Motion Between 
Parallel Planes for Finite Disturbances. 
D. Meksyn and J. T. Stuart. 
Society (London), Proceedings, 
Vathematical and Physical Sciences, Vol 
208, No. 1095, September 24, 1951, pp 
517-526, illus. 6 references 

Transforms for the Eddy-Diffusion of 
Clusters. L. F. Richardson. Royal So 
ciety (London), Proceedings, Series A, Math- 
ematical and Physical Sciences, Vol. 214, 
No. 1116, August 7, 1952, pp. 1-20, illus. 
20 references 

On an Extension of Riemann’s Method 
of Integration, with Applications to One- 
Dimensional Gas Dynamics. Geoffrey 
S. S. Ludford. Cambridge Philosophical 


Royal 
Series A, 


AERONAUTICAL 


Society, Proceedings, Vol. 48, 
July, 1952, pp. 499-510, illus. 
ences. 

Readers’ Forum: On the Stability of 
Laminar Flame Fronts. Martin Lessen. 
Journal of the Aeronautical Sciences, Vol. 
19, No. 12, December, 1952, pp. 852, 864, 
illus. 4 references. 

The Aerodynamic Drag of a Free Water 
Surface. J. R. D. Francis. Royal So- 
ctety( London), Proceedings, Series A, Math- 
ematical and Physical Sciences, Vol. 206, 
No. 1086, May 7, 1951, pp. 387-406, illus. 
23 references. Measurements in a 7.5- 
em. by 7-m. tunnel in which winds up to 
14 m. per sec. can be made. 


An Experimental Study of the Pressure 
Variations in Standing Water Waves. R. 
I. B. Cooper and M. S. Longuet-Higgins. 
Royal Society (London), Proceedings, Se- 
ries A, Mathematical and Physical Sciences, 
Vol. 206, No. 1086, May 7, 1951, pp 
124-435, illus. 5 references. 

Energy, Virtual Mass and Wave Drag 
for Compressible Flows. E. W. Graham 
and M. E. Graham. Douglas Aircraft 
Company, Inc., Report No. SM-14211, 
November 20, 1951. 11 pp., illus. 3 
references. 


Part 3, 
6 refer- 


On the Asymptotic Behaviour of Vis- 
cous Fluid Flow at a Great Distance froma 
Cylindrical Body, with Special Reference 
to Filon’s Paradox. Isao Imai. Royal 
Society (London), Proceedings, Series A, 
Vathematical and Physical Sciences, Vol 
208, No. 1095, September 24, 1951, pp. 
187-516. 4 references. 

The Pitching Moment Acting on a Body 
of Revolution Moving Under a Free Sur- 
face. Hartley L. Pond. U.S., Navy De 
partment, David W. Taylor Model Basin, 
Report No. 819, May, 1952. 13 pp., illus 
12 references. 

The Forces and Moments Acting on A 
Body Moving in an Arbitrary Potential 
Stream. William Cummins. U.S., 
Navy Department, David W. Taylor Model 
Basin, Report No. 780, September, 1952, 
58 pp., illus. 13 references. 

Application of the Linear Perturbation 
Theory of Compressible Flow about Bod- 
ies of Revolution. A. D. Young and S. 
Kirkby. Gt. Brit., Aeronautical Research 
Council, Reports and Memoranda No 
2624, 1952 (September, 1947). 8 pp.. 
illus. 9 references. British Information 
Services, New York. $0.65. 

The Influence of the Boundary Layer on 
the Wave Resistance of a Ship. V. M. 
Lavrentieff. U.S., Navy Department, 
David W. Taylor Model Basin, Transla- 
tion No. 245, April, 1952. 4 pp., illus. 

Motion of a Cylinder Under the Sur- 
face of a Heavy Fluid. L. N. Sretensky 
(Moscow, Central Aero-Hydrodynamical 
Institute, Report No. 346, 1938, pp. 3-27. 
U.S., N.A.C.A., Technical Memorandum 
No. 1335, November, 1952. 37 pp., illus 
| reference 

Two-dimensional Compressible Flow 
Past a Solid Body Symmetrically Placed 
in a Channel. P. V. Abdurahiman. Gt 
Brit., Aeronautical Research Ceuncil, Re 
ports and Memoranda No. 2443, 1952 
(October 29, 1947). 6 pp., illus. 2 ref 
erences. British Information Services, 
New York. $0.55, 
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On a Solution of the Energy Equation 
for a Rotating Plate Started Impulsively 
From Rest. Ronald F. Probstein. 
Princeton University, Aeronautical En- 
gineering Laboratory, Report No. 213, 
September 20,1952. 12pp. Sreferences. 

On the Calculation of Flow About Ob- 
jects Traveling at High Supersonic 
Speeds. A. J. Eggers, Jr. U.S., N.A.- 
C.A., Technical Nete No. 2811, October, 
1952. 25 pp., illus. 34 references. 

Hypersonic Viscous Flow Over a Flat 


Plate. Lester Lees and Ronald F 
Probstein. Princeton University, Aero- 
nautical Engineering Laboratory, Report 


No. 195, April 20, 1952. 
29 references. 
sis. ) 

An Estimate of Viscosity Effect on the 
Hypersonic Flow Over an _ Insulated 
Wedge. Shan-fuShen. Journal of Math- 
ematics and Physics, Vol. 31, No. 3, Octo- 
ber, 1952, pp. 192-205, illus. 4 references. 

An Approximate Method for Determin- 
ing the Displacement Effects and Viscous 
Drag of Laminar Boundary Layers in Two- 
Dimensional Hypersonic Flow. Mitchel 
H. Bertram. U.S., N.A.C.A., Technical 
Note No. 2773, September, 1952. 41 pp., 
illus. 19 references. 

On Curved Shocks in Steady Plane 
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Interference on a Wing Due to a Body 
at Supersonic Speeds. S. Kirkby and A. 
Robinson. Gt. Brit., Aeronautical Re- 
search Council, Reports and Memoranda 
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Calculation of the Influence of a Body 
on the Position of the Aerodynamic Cen- 
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On the Application of Statistical Con- 
cepts to the Buffeting Problem. H. W. 
Liepmann. Journal of the Aeronautical 


Sciences, Vol. 19, No. 12, December, 
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Supplementary Tables for Special Func- 
tions Used in the Calculation of Airloads 
on Oscillating Wings (Special Functions 
of NACA TN 1195). R. J. Crookshanks. 
Douglas Aircraft Company, Inc., Report 
No. SM-14200, November 27, 1951. 18 
pp. 4 references. 

Downwash Behind a Two-Dimensional 
Wing Oscillating in Plunging Motion. 
E. Lapin, R. J. Crookshanks, and H. F. 


Hunter. Douglas Aircraft Company, Inc., 
Report No. SM-14198, November 21, 
1951. 11 pp., illus. 4 references. 


Free Vibration of a Rotating Elastic 
Body; The General Theory and Some 
Examples of Practical Cases. D. C. 
Johnson. Aircraft Engineering, Vol. 24, 
No. 282, August, 1952, pp. 234-236, illus. 
4 references. 

Aircraft Vibration Research. D. M. 
Corke. Electronic Engineering, Electronics 
in Industry Supplement, Vol. 24, No. 297, 
1952, pp. 518-522, illus. 


Aeronautics, General 


The British Association. The Engineer, 
Vol. 194, No. 5042, September 12, 1952, 
pp. 357-359. 1952 Belfast Meeting dis- 
cussions On some major aeronautical prob- 
lems. 


ENGINEERING REVIEW 


Progress in Aeronautical Science and 
Engineering. Ben Lockspeiser. The En- 
gineer, Vol. 194, No. 5042, September 12, 
1952, pp. 349-351, illus. (Based on paper 
presented at the Belfast Meeting, British 
Association, September 5, 1952.) 

Waterbased Jet Airliners Advocated to 
Pass Foreign Competition; New En- 
gineering Problems in the Spotlight at... 
SAE (National) Aeronautic Meeting in Los 
Angeles. R. Raymond Kay. Automo- 
tive Industries, Vol. 107, No. 9, November 
1, 1952, pp. 48, 49, 114, 116, 118, 120, 
illus. Discussion of problems involving 
materials, production, and operation of 
supersonic aircraft, at the S.A.E. Meeting, 
October, 1952. 


Air Transportation 
Air Transportability with MATS (Mili- 


tary Air Transport Service). Joseph 
Smith. American Society of Mechanical 
Engineers, Annual Meeting, New York, 


November 30-December 5, 1952, Paper No. 
52-A-154. 11 pp., illus. Developments 
in traffic and cargo operations; jet air 
transportation factors; the Air Force's 
use of the Lockheed turboprop C-130. 

Damon Looks at the Jet; Jet Trans- 
ports by 1960. James H. Winchester. 
Aviation Age, Vol. 17, No. 2, August, 
1952, pp. 38, 39, illus. An evaluation by 
T.W.A.’s President 

The Impact of Turbines on Airlines. 


Edward A. Driessen. S.A.E., National 
Aeronautic Meeting, New York, April 
21-24, 1952, Preprint No. 767. 37 pp., 
illus. 22 references 


Maintaining Airworthiness in Opera- 
tion. R. E. Hardingham. Royal Aero- 
nautical Society, Journal, Vol. 56, No. 5038, 
November, 1952, pp. 819-840, illus. (The 
Eighth British Commonwealth and Em- 
pire Lecture.) 
operations. 

Results of Loadair Operation in South 
America. H.W.Anderson. S.A.E., Na- 
tional Aeronautic Meeting, Los Angeles, 
Octcber 1-4, 1952, Preprint No. 823B. 16 
pp., illus. Details of installation at 
Avianca’s Soledad Airport, Baranquilla, 
Colombia. 

Behind Tomorrow’s Growth: Air 
Freight. William D. Perreault. Amer- 
ican Aviation, Vol. 16, No. 13, November 
24, 1952, pp. 17, 18, illus. Economic 
trends; prospects to 1958 

Business Analysis of the Aviation In- 
dustry in Illinois. Richards C. Osborn. 
Illinois, University, Bureau of Economic 
and Business Research, Bulletin No. 75, 
1952 (Illinois, University, Bulletin, Vol. 50, 
No. 9, September, 1952 8 refer- 
ences. 

Economics of New Aircraft Selection. 
Armin Baltensweiler. S.A.E., National 
Aeronautic Meeting, New York, April 21 
24, 1952, Preprint No. 765. 25 pp., illus 
Practical criteria for air lines. 

Operating Costs of a Light Aircraft 
Fleet. Leslie A. Bryan. Illinois, Uni- 
versity, Institute of Aviation, Aeronautics 
Bulletin, No. 10, 1952 (Illinois, Univer- 
sity, Bulletin, Vol. 50, No. 14, September, 
1952). 13 pp., illus 

Who’s Uneconomic? Not Jets, Say 
Builders. Anthony Vandyk. American 
Aviation, Vol. 16, No. 13, November 24, 


Covers civil transport 


68 pp. 
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1952, pp. 22, 23, illus. European turbo- 
air-line development; adaptations of de 
Havilland Co:nets, Dart DC-3’s, Viscount 
700 and 800 series, HD45, and other air- 
craft. 

Germany and the Pattern of European 
Air Transport. Aeronautics, Vol. 27, 
No. 3, October, 1952, pp. 75, 76, illus. 

Hong Kong Aviation Trio Serves Orient. 
George L. Christian. Aviation Week, 
Vol. 57, No. 17, October 27, 1952, pp. 64, 
67, 69, 70, 74, illus. Activities of Hong 
Kong Aircraft Engineering Co., Ltd., 
Cathay Pacific Airways, and Hong Kong 
Airways. 

Japanese Carriers Bid for Pacific 
Routes. F. Lee Moore. Aviation Week, 
Vol. 57, No. 14, October 6, 1952, pp. 84, 86 
Japan International World Airways and 
Japan Air Lines plans. 

The Operation of the English Channel 
Air Ferry. G. J. Powell. S.A.E., Na- 
tional Aeronautic Meeting, New York, 
A pril 21-24, 1952, Preprint No. 766. 11 
pp., illus. 

Passengers Come First. Henry M. 
Henion. S.A.E., National Aeronautic 
Meeting, Los Angeles, October 1-4, 41952, 
Preprint No. 823A. 6 pp., illus. Pas- 
senger-traffic needs. 

HAL Plays Dual Role in Hawaii. 
George L. Christian. Aviation Week, 
Vol. 57, No. 14, October 6, 1952, pp. 69, 
70, 73, 74, 76, 77, illus. Hawaiian Air 
Lines’ cargo and passenger transport ac- 
tivities. 

Hawaiian Melody. David West. 
Aeronautics, Vol. 27, No. 3, October, 1952, 
pp. 66-72, illus. Activities of the Hawai- 
ian Air Lines. 

PAL’s Progress. David West. 
nautics, Vol. 27, No. 2, September, 1952, 
pp. 160-162, 165-168, illus. Activities of 
the Philippine Air Lines, Inc. 

Trans-Canada Airlines’ Progress, 1946 
1950—A Comparison with U.S. Trunk 
Lines. Adam Jaworski. Journal of Air 
Law and Commerce, Vol. 19, No. 3, Sum- 
mer, 1952, pp. 305-316, illus. 12 refer- 
ences. 


Airplane Design 


Committee S-7 Cockpit Report. M. Le 
Roy Stoner and M. C. Beard. Skyways, 
Vol. 11, No. 12, December, 1952, pp. 21, 
58, illus. 

Cockpit Simplification and Standardiza- 
tion. Skyways, Vol. 11, No. 12, 
ber, 1952, pp. 23-25, 38-47. 
Operations Round Table No. 3.) 

Model Tests in the 24-ft. Wind Tunnel 
to Determine the Optimum Angle for Re- 
lease of a Cockpit Hood. R. Fail. G/ 
Brit., Aeronautical Research Council, Re- 


Decem- 
(Flight 


ports and Memoranda No. 2644, 1952 
(March, 1948). 3 pp., illus. 2 refer- 
ences. British Information Services, New 


York. 

Designing to Avoid Dangerous Be- 
haviour of an Aircraft due to the Effects on 
Control Hinge Moments of Ice on the 
Leading Edge of the Fixed Surface. D 
E. Morris. Gt. Brit., Aeronautical Re- 
search Council, Current Papers No. 66, 


$0.35. 


1952 (March, 1947). 10 pp., illus. 5 
references. British Information Services, 
New York. $0.55. 
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PIN POINT PRECISION 
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gives a pilot his bearings 


Laboratories of scientific tools 
and processes, New Depar- 
ture’s instrument bearing areas 
are sealed, air conditioned 
and slightly pressurized to 
keep out dust. Under these 
ideal conditions, bearings are 
assembled, tested and packed. 


New Departure ball bearings 
are quickly available from the 
industry’s largest nation-wide 
network of warehouse stocks. 


Aircraft circling the globe must reach 
distant destinations with pin point 
precision. Even a hairline variation 
from absolute accuracy in instrument 
readings could mean grave errors in 
flight calculations. 


Because of their ability to operate 
with minimum torque, New Depar- 
ture ball bearings are widely used in 
sensitive instrumentation. To assure 
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the highest standards of precision and 
accuracy, New Departure maintains 
special manufacturing facilities. 


If you have an application that de- 
mands accurate, low friction support 
of moving parts, under low torque or 
high speed operating conditions, New 
Departure can best meet the require- 
ments. In the air, keep your eye on 
the BALL to be sure of your BEARINGS! 


NG pois 


NEW DEPARTURE 


BALL BEARINGS 


BALL 
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NEW DEPARTURE e DIVISION OF GENERAL MOTORS e BRISTOL, CONNECTICUT 
Also makers of the famous New Departure Coaster Brake 
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&8 AKFRONAUTICAL ENGINEERING REVIEW 


American Helicopter Co. XH-26 ‘‘Jet-Jeep”’ 


EMERY SOLVED THIS WEIGHING PROBLEM 
FOR THE AMERICAN HELICOPTER CO., Mesa, Ariz. 


THE PROBLEM: Determine the thrust of rotor tip-mounted pulse-jet engines under simu- 
lated flight conditions. 


THE SETUP: A single, counterweighted, main rotor blade with pulse-jet unit is mounted 
on a test stand. A Chrysler. industrial engine, geared to rotate the blade under test, is 
mounted on a cradle suspended from two points on the centerline of its own drive shaft. 


THE SOLUTION: Emery Closed Hydraulic Weighing System. An EC-30 Cell “weighs” 
the reactive torque developed between the Chrysler motor cradle and its support frame 
at any desired rotor speed. The industrial engine is then uncoupled from the rotor shaft, 
and the rotor turned by the pulse-jet unit at the same speed. The torque provided by the 
pulse-jet engine is the same (after correction for mechanical power transmission and other 
losses) as that required of the Chrysler engine to run the rotor at the given rate. 


A 16 INCH, 0-1000 POUND Emery Bourdon 
Indicator is mounted with other instruments 
and controls at the operator’s station beneath 
the test stand. The Emery indicator is cali- 
brated in two-pound increments. 


ACCURACY WAS PROVEN by American Heli- 
copter Co. engineers, who found the Emery 
system provided thrust data whose error was 
less than 1%. 


LET EMERY SOLVE 
YOUR WEIGHING PROBLEM 
AT LOW COST for purchase and operation. 


WIDE RANGE of stock sizes of Emery Closed 
Hydraulic, Hydraulic Flow, and Pneumatic 
Cells permit precision measurement of 1 to 
100,000 pounds. Also special sizes up to 
10,000,000 pounds. 


WRITE TODAY FOR ALL THE FACTS on how 
Emery can solve YOUR Force Measuring Prob- 
lem in Precision Weighing . . . Brake Testing 
. . . Torque or Torsion Measurements . . 

Cable, Chain or Rope Testing . . . Strength of 
Materials or Structures . . . Jet Engine Thrust 
... Towing or Traction Tests . . . or some un- 
usual application of your own. Emery Engineers 
welcome your most difficult weighing problem. 


Emery Indicator at test control station 


THE A. H. EMERY CO. NEW CANAAN 1, CONNECTICUT 
Please send literature on Hydraulic Weighing ( ) TEL. NEW CANAAN 9-9595 
Pneumatic Weigbing ( ) 
Our problem is: 
4 ——. 
2 . 
KY 
PRECISION) \\ 


Max. Accuracy required 
Max. permitted respense .fime lag 


NAME 


POSITION 


(Please attach to your business letterhead) 
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Britannia Pre-Flight Testing.  F/igh 
Vol. 62, No. 2272, August 8, 1952, pp 
149, 150, illus. Mock-up and test frames 

Automatic Landing Wheel Braking. 
The Engineer, Vol. 194, No. 5045, October 
3, 1952. pp. 460-462, illus. The Mal 
parat and Decelostat systems. 

Drop Testing a Large Airplane. J. \\. 
Gaines and F. V. Wagner. S.A.F 
National Aeronautic Meeting, Los An 
October 1 4, 1952, Preprint No. 815 24 
pp., illus 


Air Conditioning & Pressurization 


Air Conditioning Systems. E. S. M 
Carthy. SAE Journal, Vol. 60, No. 8 
August, 1952, pp. 34, 35. (Based on 
paper presented at S.A.E., Nationa 
Aeronautic Meeting, New York, April 21 
1952 Application of air-line operators 
experience to design development 

Atmospheric Wet Bulb Temperature 
J. A.C. Williams. Aircraft Engineerin: 
Vol. 24, No. 282, August, 1952, pp. 221 
222, illus. 2 references. Definitions and 
assumptions about moist air; applications 

Effect of Temperature on Azeotropy in 
1,1-Difluoroethane and Dichlorodifiuoro- 
methane. \V.A. Pennington. /ndustriv 
and Engineering Chemistry, Vol. 44, No 
10, October, 1952, pp. 2397-2401, illus 
8S references. Carrene-7, new refrigerant 
other systems 

Give Them Air. Aeronautics, Vol. 27, 
No. 2, September, 1952, p. 172, illus 
rhe Godfrey air conditioning trolley for 
ground servicing, 

High Altitude B-36 Cabin Pressuriza- 
tion Operating Experiences. \V.C. Dietz 
National Aeronautic Meeting 
Vew Vork, April 21-24, 1952, Preprir 
Vo. 707. S&S pp., illus. 

Improved Passenger Comfort Through 
the Application of Airline Experience to 
Air Conditioning System Design. FE. 5 
McCarthy. S.A.E., National Aeron 
Veeting, New York, April 21-24, 1952, 
Preprint No. 758. 7 pp., illus. 3 refer 
enices 

Pressurizing A (Beech T-36A) Trainer 
(Aviation Design Progress). Randolp! 
Hawthorne. Aviation Age, Vol. 18, No 
$, October, 1952, pp 38, 39, illus 

Smoother Flying for Air Force Trainees. 
V. L. Whitney, Jr. Aviation Age, Vol 
18, No. 4, October, 1952, pp. 36, 37, illus 
The Stratos EA 50-3 system for the Beecl 
T-36A trainer transport. 


Descriptions 


Battling Bantams; Light Aircraft for 
Hit-and-run Attack.... Flight, Vol. 62 
No. 2272, August 8, 1952, pp. 147, 148 
illus. The Fletcher FD-25, Temco T-35 
North American T-6, and other aircralt 

Fairchild C-119H Skyvan. Aero D 
gest, Vol. 65, No. 2, August, 1952, pp. 24 
32, 34, 35, 38, 40, 42, 44, 45, 47, illus 
cutaway drawing. Survey of Fairchil 
cargo planes from the 1929 XC-8 model t« 
the C-L19H; specifications. 

Farnborough Sets the Pace. [emis 
Desoutter. Aviation Age, Vol. 18, No. 4 
November, 1952, pp. 33-35, illus. Fe 
tures of new delta wing and other aircralt 
at S.B.A.C. show. 
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Keeping the Flag flying. -lcronuutics, 
Vol. 27, No. 3, October, 1952, pp. 24-31, 
illus. A review of aircraft at the S.B.A.C. 
show. 

Three-Way Guide to British Aircraft. 
Aeronautics, Vol. 27, No. 2, September, 
1952, pp. 52-72, illus. Specifications of 
39 leading aircraft at S.B.A.C. show. 

Introduction of New Transport Aircraft. 
R. C. Morgan. §$.A.E., National Acro 
Veeting, New York, April 21-24, 
1952, Preprint No. 763. 34 pp., illus. 8 
references 

Jet Transports; 
Vincent Evans. 
5, November, 1952, pp. 11-15, illus 
de Havilland Comets and the 
Britannia. 

McDonnell Banshee. Aero Digest, Vol 
65, No. 3, September, 1952, pp. 22-82, 34, 
36, 38, illus.; cutaway drawing. 1928 
1953 McDonnell models; table of specifi 
cations 

Specifications for Ideal Corporate Air 
Transport. Skyways, Vol. 12, No. 1, 
January, 1953, pp. 23-25, 38-40, 42-46, 
illus. (Flight Operations Round Table 
No. 4.) 

Tito Builds Air Power with Aid from 
West. William Canadian 
jevation, Vol. 25, No. 8, August, 1952, pp 
12, 44, 58, 60, illus. Milutinovie Type 
215, Stankov Type 214, S-49C Fighter, 
C-8 Trojka, and other types used in the 
Yugoslav Air Force 

The Turboprop Airplane. 
Fox. Skyways, Vol. 11, No. 10, October, 
1952, pp. 18-20, 60, illus. (Paper pre 
sented at the 20th Annual Meeting, In 
stitute of the Aeronautical Sciences, New 
York, 1952.) 


naull 


A British-eye View. 
Pegasus, Vol. 19, No. 
The 
Bristol 


Green 


William W 


Auster Cirrus Autocar Four-Seater 
Personal Aircraft, England. -lircraft 
News, Vol. 4, No. 4, 1952, pp. 13-15, 18, 
illus 


Convair B-36D Ten-Engined (Piston- 
Jet) Bomber Aircraft. I, Il H. W 
Hinckley Age, Vol. 18, Nos. 2, 
3, August, September, 1952, pp. 33-35 
34, 35, illus 
mental aspects 

Convair B-36D Ten-Engined (Piston- 
Jet) Bomber Aircraft (Aviation Design 
Progress). Randolph Hawthorne. Avia- 
ticn Age, Vol. 18, No. 2, August, 1952, pp 
36, 37, illus.; cutaway drawing 
and structural details 

Convair-Liner 240 Twin-Engined Trans- 
port Aircraft. Flight, Vol. 62, No. 2272, 
August 8, 1952, pp. 157-159, illus 

Convair Turboliner Twin-Engined Tur- 
boprop Transport Aircraft. I). J. Nolan 
S.A.E., National Aeronautic Meeting, 
Vew Vork, A pril 21-24, 1952, Preprint No 
706. 14 pp., illus. Experience data 

de Havilland D. H. 104 Dove Twin-En- 
gined 8-11-Place Transport Aircraft, 
England. De Havilland Gazette, No. 71, 
October, 1952, pp. 151-153, illus 

de Havilland D.H. 104 Dove Twin-En- 
gined 8-11-Place Transport Aircraft, Eng- 
land. Skyways, Vol. 11, No. 12, 
ber, 1952, pp. 10-18, 48, illus 

de Havilland D.H. 106 (Series 3) Comet 
Four-Engined Turbojet Transport Air- 
craft, England. Aviation Week, Vol. 57, 
No. 14, October 6, 1952, pp. 12, 13 
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Douglas C-124 Globemaster II Four- 
Engined Cargo Transport Aircraft. Ryan 
Reporter, Vol. 13, No. 5, August 1, 1952, 
pp. 10, 11, 21, 23, 24, illus. 

Fiat G80 Turboprop Trainer-Fighter 
Aircraft, Italy (Aviation Design Progress). 
Randolph Hawthorne. Aviation Age, Vol. 
18, No. 3, September, 1952, pp. 30, 31, 
illus. 

Gloster G.A. 5 Javelin Twin-Engined 
Delta Wing Turbojet Fighter Aircraft, 
England. Aviation Week, Vol. 57, No 
16, October 20, 1952, pp. 21, 22, 24, 29, 30, 
illus. 

Leduc-021 Ram-jet Interceptor Fighter 
Aircraft, France. Aircraft, Vol. 30, No. 
11, August, 1952, pp. 20, 21, 42, illus. 

Lockheed F-94C Starfire Turbojet All- 
Weather Fighter Aircraft. Canadian 
Aviation, Vol. 25, No. 8, August, 1952, p. 
19, illus. 

Lockheed 1049 Series Super Constella- 
tion Four-Engined Transport Aircraft. 
George L. Christian. Aviation Week, 
Vol. 57, No. 15, October 13, 1952, pp. 
67, 69, 70, 72, 74, illus. 

Martin 4-0-4 Twin-Engined 40-Pas- 
senger Transport Aircraft. Herbert O. 
Fisher. Skyways, Vol. 11, No. 10, Octo- 
ber, 1952, pp. 14-17, 50, 51, illus. 

MiG-15 Turbojet Fighter Aircraft, 
U.S.S.R. Product Engineering, Vol. 23, 
No. 8, August, 1952, pp. 194, 195, illus 
Data, obtained from captured models; 
comparison with F-94-C Starfire. 

Miles Sparrowjet Twin-Engined Tur- 
bojet Light Aircraft, England. Acronau- 
tics, Vol. 27, No. 3, October, 1952, p. 39, 
illus 

Model 150 Twin-Engined Turbojet 
Swept-Wing Bomber Aircraft, U.S.S.R. 

lviation Age, Vol. 18, No. 5, November, 
1952, p. 41, illus., cutaway drawing. 

Model 150 Twin-Engined Turbojet 
Swept-Wing Bomber Aircraft, U.S.S.R. 
Aviation Age, Vol. 18, No. 4, October, 
1952, pp. 33-35, illus 

S.N.C.A.N. Nord 2501 Twin-Engined 
Cargo Aircraft, France. -leronautics, Vol 
27, No. 3, October, 1952, p. 56, illus 

Saab 210 Draken Turbojet Delta-Wing 
Experimental Research Aircraft, Sweden. 
Aviation Age, Vol. 18, No. 4, October, 
1952, p. 41, illus. Results of flight tests 

Vickers-Armstrongs 700 Viscount Four- 
Engined Turboprop Transport Aircraft, 
England. TJyransport, Vol. 2, No. 5, May, 
1952, pp. 21, 22, 28, illus. 

Vickers-Armstrongs 700 Viscount Four- 
Engined Turboprop Transport Aircraft, 
England. Aviation Age, Vol. 17, No. 2, 
August, 1952, pp. 13-16, illus. 

Youngman-Baynes Two-Seater Mono- 
plane High-Lift Experimental Aircraft, 
England. D. Lean. Gt. Brit., Aeronau- 
tical Research Council, Current Papers No 
65, 1952 (August, 1950). 54 pp., illus. 
15 references. British Information Serv 
ices, New York. $2.45 


Fuel Tanks 


Airliners May Adopt Wing Tip Fuel 
Tanks. Canadian Aviation, Vol. 25, No 
8, August, 1952, pp 
Design and cost factors; 


32, 34, 35, 56, illus. 
implications. 
The Characteristics of Fuel Motion 
Which Affect Airplane Dynamics. FE. W. 
Graham and A. M. Rodriquez. Douglas 
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Aircraft Company, Inc., Report No. SM- 
14212, November 27, 1951. 52 pp., illus. 
6 references. Design aspects 

Effect of Aerodynamic Heating on 
Fuel Systems. Julius Jonas. S.A.E., 
National Aeronautic Meeting, Los Angeles, 
October 1-4, 1952, Preprint No. 812. 14 
pp., illus. 5 references. 

Fuel On The Wing. Ryan Reporter, 
Vol. 13, No. 5, August 1, 1952, pp. 1, 18, 
19, illus. Air Force’s Fairchild C-119H 
fuel-system conversion. 

Wing-Tip Fuel Tanks for Planes. 
Transport, Vol. 2, No. 5, May, 1952, p. 
27, illus. 


Wing Group 


Derivation and Application of a General 
Formula for Directly Computing the Skin 
Thickness of Wings and Tailplanes. A. 
H. Hall. (Canada, National Research 
Council, Division of Mechanical Engineer 
ing, Report No. MM-221, April, 1950.) 
Canada, National Aeronautical Establish- 
ment, Report No. R 12, 1951. 24 pp., il- 
lus. 4 references. 

On the Design of Airfoils in Which the 
Transition of the Boundary Layer Is De- 
layed. Itiro Tani. (Tokyo Imperial Uni- 
versity, Aeronautical Research Institute, 
Report No. 250, Vol. 19, No. 1, January, 
1945.) U.S., N.A.C.A., Technical Memo 
randum No. 1351, October, 1952. 74 pp., 
illus. 49 references. 

Wing-Loading——What It Means in Air 
Warfare at 60,000 ft. James Hay Stevens 
Air Pictorial, Vol. 14, No. 11, November, 


1952, pp. 324-3826, illus. 


Airports 


The Airport and its Neighbors— Report 
of the President’s Airport Commission. 
Journal of Air Law and Commerce, Vol. 19, 
No. 2, Spring, 1952, pp. 221-230. 1 refer- 
ence. 

The Legal Framework of Airport Opera- 
tions. L. Welch Pogue and James F 
Bell. Journal of Air Law and Commerce, 
Vol. 19, No. 3, Summer, 1952, 
273. S80 references. 

No Drinks for Transformers. L. C. 
Vipond. Aviation Age, Vol. 18, No. 5, 
November, 1952, pp. 56-59, illus. Mois- 
ture-proofing underground transformers 
in airport lighting systems 

St. Louis’ Terminal for 
Aviation Age, Vol. 18, No. 5, November, 
1952, pp. 38, 39, illus. Details of plans for 
Lambert Municipal Airport. 

Prestressed Concrete Hangars at Lon- 
don Airport. The Engineer, Vol. 194, 
No. 5049, October 31, 1952, pp. 579-581, 
illus 

Airport Lighting Made Safer. Aviation 
Age, Vol. 18, No. 4, October, 1952, pp 
12-15, illus. Use of acrylic plastic sheet 
in high-intensity lighting 

Development of a Retractable Slope- 
Line Approach-Light Unit. Marcus S$ 
Gilbert and H. J. Cory Pearson. U.S., 
C.A.A., Technical Deve lopment Report Ne. 


pp. 253 


Tomorrow. 


156, January, 1952. 6pp., illus. 1 refer 
ence. 
Experimental Counterrotating 


Marker Beacon. H. J. Cory Pearson 
and Marcus S. Gilbert. U.S., C.A.A., 
Technical Development Report No. 160, 
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THE KOLLSMAN INSTRUMENT CORPORATION—designers, developers and 
manufacturers of precise, dependable instruments in the fields of: 


Aircraft Instruments and Controls * Miniature AC Motors 
for Indicating and Remote Control Applications * Optical 
Parts and Optical Devices * Radio Communications and 
Navigation Equipment 
While current facilities of our laboratories and plants are geared to pro- 
dvction for National Defense, the planning divisions of Kollsman are 


ever active. And versatile Kollsman research engineers stand ready 


to assist America’s scientists in the solution of 


instrumentation and control problems. 


KOLLSMAN INSTRUMENT CORPORATION 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
SUBSIDIARY OF 


Standard PRODUCTS CO. INC. 


—-FEBRUARY, 1953 


February, 1952. 7 pp., illus. 2 refer- 
ences. 

Modifications of the Slope Line Ap- 
proach Light System. H. J. Cory Pear- 
son. U.S., C.A.A., Technical Develop- 
ment Report No. 167, April, 1952. 8 pp., 
illus. 6 references. 

Laboratory Compaction Tests of Coarse- 
Graded Paving and Embankment Ma- 
terials. R.C. Mainfort and Warren L. 
Lawton. U.S., C.A.A., Technical De- 
velopment Report No. 177, June, 1952. 23 
pp., illus. 6 references. 

The Measurement of Soil Moisture by 
Heat Diffusion. William M. Aldous, 
Warren L. Lawton, and Robert C. Main- 
fort. U.S., C.A.A., Technical Develop- 
ment Report No. 165, April, 1952. 17 pp., 
illus. 4 references. Runway design and 
maintenance application. 

Air Traffic Control. Jerome Lederer 
(Moderator). Skyways, Vol. 11, No. 10, 
October, 1952, pp. 11-13, 38, 40—48, illus. 
(Flight Operations Round Table.) 

Cossor Airfield Radar. Frank Cole- 
man. American Helicopter, Vol. 27, No. 
8, July, 1952, pp. 12, 13, 16, illus. Incor- 
porates fuel circuit, approach-to-runway, 
and surface movement control. 

The Development of Airport Taxi 
Guidance Signs. Marcus S. Gilbert and 
Robert E. Faucett. U.S., C.A.A., Tech- 
nical Development Report No. 170, June, 
1952. 10 pp., illus. 9 references. 


Aviation Medicine 


AF Reveals (T-1) High-Altitude Pres- 
sure Suit. Aviation Week, Vol. 57, No. 
15, October 13, 1952, p. 17, illus. 

Man From Mars? Nope—Man From 
Mojave!; T-1 High Altitude Pressure 
Suit Is Newest Pilot Protection Develop- 
ment. Western Aviation, Vol. 32, No. 11, 
November, 1952, p. 13, illus. 

Men from Earth. Flight Lines, Vol. 3, 
No. 6, November, 1952, pp. 6, 7, illus. 
Air Force’s T-1 upper atmosphere flying 
suit. 

Putting on the Pressure. Boeing Mag- 
asine, Vol. 22, No. 10, October, 1952, pp. 
12, 13, illus. Air Force’s new pressurized 
suit, T-1, for use above 47,000 ft. 

Effects of Acceleration Upon Cerebral 
Metabolism and Cerebral Blood Flow. 
Phase I—Development of a New Method 
for Continuous Measurement of Cerebral 
Blood Flow in Humans Under Accelera- 
tion. Richard L. Wechsler. U.S., Naval 
Air Development Center, Aviation Medical 
Acceleration Laboratory, Johnsville, Penna., 
Report No. NADC-MA-5202, August 15, 
1952. 45 pp., illus. 11 references. 

Exposure Hazard from Cosmic Radia- 
tion at Extreme Altitude and in Free 
Space. Hermann J. Schaefer. American 
Rocket Society, Journal, Vol. 22, No. 5, 
September-October, 1952, pp. 277-283, 
illus. 10 references. (Paper presented 
at A.R.S. Fall Meeting, Chicago, Septem- 
ber 9, 1952.) 

Manned Flight at the Borders of Space; 
The Human Factor of Manned Rocket 
Flight. Heinz Haber. American Rocket 
Society, Journal, Vol. 22, No. 5, Septem- 
ber-October, 1952, pp. 269-276, 283, illus 
33 references. (Paper presented at A.R.S 
Fall Meeting, Chicago, September 9, 
1952.) 
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D AERONAUTICAL PRODUCTS 


> FUSELAGES FOR BOEING C-97 
RYAN’S AIR-TO-AIR “FIREBIRD” MISSILE @& 


~ | 


30 years Leadership in 
Aircraft and 


Components Design 
and Production 


Thirty years experience in the aviation industry 
has well prepared Ryan for its present activities— 
activities that carry into virtually every field of 
aircraft development and production. From the 
manufacture of airframe components, huge fuel 
tanks and executive-liaison airplanes...to elec- 
tronic-research and development...to high-speed 
pilotless aircraft and jet propulsion research, 
Ryan activities blanket the aircraft field. 


VOLUME PRODUCTION OF AFT FUSELAGE SECTIONS for Boeing’s 
C-97 Stratofreighter is typical of the components manufac- 
turing work carried on for many years by Ryan’s Airplane 
Division. For the C-97, Ryan also. turns out refueling pods, 
cargo doors and floor beams. 


THE FIRST RESEARCH MISSILE OF ITS TYPE to be revealed by the 
Air Force was Ryan’s “Firebird” air-to-air guided missile. It 
has led Ryan into new developments in pilotless aircraft and 
electronics research. The XQ-2, now flying, is Ryan’s new 
pilotless jet target plane with fighter plane performance. 


vr 


AIRPLANE DIVISION 


RYAN AERONAUTICAL COMPANY 


LINDBERGH FIELD * SAN DIEGO, CALIFORNIA 
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The Effects of Pure Red and Low- 


Color-Temperature White Instrument 
Lighting upon Dark-Adapted Visual 
Thresholds. Kenneth T. Brown and 
Walter F. Grether. U.S., Air Force, 


Technical Report No. 6470, April, 1952 
18 pp., illus. 5 references. 

Luminance Thresholds for the Resolu- 
tion of Visual Detail During Dark Adap- 
tation. Jack L. Brown, Clarence H. 
Graham, Herschel Leibowitz, and How 
ard B. Ranken. U.S., Air Force, Tech- 
nical Report No.52-12, January, 1952. 14 
pp., illus. 11 references. 

They're Off! The Monkeys and the 
Mice; Physiological Research on Ani- 
mals Leading to Human Space-Flight. 
Western Aviation, Vol. 32, No. 11, Novem 
ber, 1952, p. 12, illus. 

World's Most Powerful Centrifuge 
Studies Human Tolerance to Acceleration. 
Product Engineering, Vol. 23, No. 8, 
August, 1952, pp. 188, 189, illus. Naval 
Aviation Medical Acceleration Laboratory 
equipment. 


Computers 


Decimal-Binary Conversion and De- 
conversion. A. van Wijngaarden. Veth 
erlands, Mathematisch Centrum, Amster- 
dam, Report No. R 130, 1951. 41 pp 

Use of the Proposed Electric Isograph 
(Machine for Solving Polynomial Equa- 
tions). K. Mitchell. Gt. Brit., Aero- 
nautical Research Council, Reports and 
Memoranda No. 2411, 1951 (August, 
1945). 24 pp., illus. 9 references. Brit- 
ish Information Services, New York. 
$1.50. 

Designing Mechanical Computers. I 
Functions Having Two Variables. II 
Functions Having more than Two Inde- 
pendent Variables. Eugene W. Pike and 
Thomas R. Silverberg. Machine Design, 
Vol. 24, Nos. 7, 8, July, August, 1952, pp 
131-137; 159 168, illus. 7 references. 

GEDA Computer Introduced to Western 
Aircraft Mftrs. Western Aviation, Vol 
32, No. 11, November, 1952, pp. 16, 18, 
illus. The Goodyear Electronic Differen 
tial Analyzer 

A System of Pulse Code Modulation Us- 
ing Circulated Pulses. S. Fedida. lec 
tronic Engineering, Vol. 24, No. 294, 
August, 1952, pp. 355 361, illus. 
ences 

The Notched-Disk Memory. Jacob 
Rabinow. Electrical Engineering, Vol 
71, No. 8, August, 1952, pp. 745-749, illus 
Development by the National Bureau of 
Standards; applications. 

CAA Type I Course Line Computer. 
Chester B. Watts, Jr., and Logan FE 
Setzer. U.S., C.A.A., Technical Develop 
ment Report No. 152, January, 1952. 21 
pp., illus. 1 reference. 

Electronic Analog Computer Funda- 
mentals. Dewitt H. Pickens. Elec 
tronics, Vol. 25, No. 8, August, 1952, pp 
144-147, illus. 

Engineering Uses of Analog Computing 
Machines. C. B. Crumb, Jr. Mechan- 
ical Engineering, Vol. 74, No. 8, August, 
1952, pp. 685-639, illus. 14 references 

Digital Automatic Computer. 
chanical Engineering, Vol. 74, No. 11, No- 
vember, 1952, pp. 914, 915, illus 


3 refer 


Armed 


ENGINEERING 


REVIEW 


Forces’ RAYDAC 
missile research 

More New Computers to Solve Defense 
Problems. Product Engineering, Vol. 23, 
No. 9, September, 1952, pp. 198, 199, 
illus. Navy's RAYDAC and teleplotter 
for guided-missile flight and other prob 
lems. 

Raytheon Digital Computer ‘‘Worries” 
Over Solutions. Aviation Age, Vol. 18, 
No. 3, September, 1952, pp. 56-59, illus 
Self-checking and other features of the 
RAYDAC. 

The Whirlwind I Computer. R. R 
Everett. Electrical Engineering, Vol. 71, 
No. 8, August, 1952, pp. 681-686, illus 
Characteristics and probable improve- 
ments; high-speed equipment at the Digi 
tal Computer Laboratory, M.I.T. 


ipplication in guided 


Education & Training 


Commercial Air Training. 
tents: From Fighter Pilot to Airline 
Captain. From Piston Engines to Jets, 
E. E. Rodley Helicopter Pilot School, 
H. Boris. How to become an Air Hostess 
Flight Simulators. Training Air Traffic 
Controllers. Jnlera Vol. 7, No. 11, 


Partial Con 


November, 1952, pp. 607-627, illus. 2 
references 

Curtiss-Wright Electronic (Dehmel 
Flight) Simulator. George Moore. Aer 


Digest, Vol. 65, No. 3, September, 1952, 
pp. 64-66, 68, 71, 72, 74, 76, 78, 80, 82, 84, 
86, illus. Aid in 
planning 

Gunnery Trainer Draws Electronic 
Bead. Aviation Age, Vol. 18, No. 4, 
October, 1952, pp. 6-8, illus. The Glenn 
L. Martin Company's T-13 flexible trainer 

Low-Flying Academy; The Training of 
Air O.P. and Liaison Pilots at Middle 
Wallop. Flight, Vol. 62, No. 2272, August 
8, 1952, pp. 153, 156, illus 

Some Psychological Problems in Fly- 
ing Training. W. T. V. Adiseshiah 
Indian Air Force Qu rly, Vol. 2, No. 4, 
October, 1952, pp. 57-63, illus 


idvanced  flight-path 


Electronics 


CAA Type I Course Line Computer. 
Chester B. Watts, Jr., and Logan E 
Setzer. U.S., C.A.A., Technical De 
velopment Report No. 152, January, 1952 
21 pp., illus. 1 reference 

An Omnirange Receiver Test System. 
Raymond E. McCormick, Kennard E 
Voyles, and Blanchard H. Boyle. U-.S., 
C.A.A., Technical Development Report No 
162, February, 1942. 4 pp., illus. 2 ref 
erences. 

Letters to the Editor: Current Noise in 
100 Megohm Resistors. H. Bisby, L. H 
Brown, and W. G. L. Brownrigg. Ele 
tron Vol. 24, No. 294, 
August, 1952, p. 385 1 references. 

Decommutating Pulse Telemetry. W. 
H. Chester and W. P. Klemens. Elec 
tronics, Vol. 25, No. 8, August, 1952, 
pp. 140-148, illus. The Bendix THC-1 
electronic decommutator. 

A Ten-Channel Pulse Code Telemeter- 
ing System. A. J. Bayliss. Electronic 
Engineering, Vol. 24, No. 297, November, 
1952, pp. 485-489, illus 


Engineering,  \ 


FEBRUARY, 


1953 


Calculation of Sky-Wave Field Strength. 
kK. Rawer. Wireless Engineer, Vol. 29, 
No. 390, November, 1952, pp. 287-301 
illus. 21 references 

A New Kind of Propagation at Ver; 
High Frequencies. Franklin Institute, 
Journal, Vol. 254, No. 5, November, 1952 
pp. 417 420. 2 references. 


Antennas 


Mutual Radiation Resistance of Aerials 
and Arrays. H.Lottrup Knudsen. [i 
less Engineer, Vol. 29, No. 350, November, 
1952, pp. 301-305, illus. 20 references 

Some Considerations of Wide Aperture 
Localizer Antennas. Chester B. Watts 
Jr. U.S., C.A.A., Technical Develop 
ment Report No. 155, January, 1952. 10 
pp., illus. 1 reference. 

Trial and Evaluation of Trailing An- 
tenna Modification on North Star Air- 
craft. B. G. Kuhn (Compiler). Roya 
Canadian Air Force, Experimental and 
Proving Establishment, Rockcliffe, Report 
No. 969, October, 1952. 19 pp., illus 
references 

A V-Type Aircraft Antenna. Raymond 
If. McCormick, Blanchard H. Boyle, and 
Kennard E. Voyles. U.S., C.A.A., Tech 
nical Development Report No. 157, Febru 
ary, 1952. 11 pp., illus. 10 reference 


Circuits & Components 


Instrument Electronics. Sci- 
entific & Industrial Instruments. Milton 
Hf. Aronson. Instruments, Vol. 25, No 
11, November, 1952, pp. 1572-1575, 
1606, 1608, 1610, illus. 
fiers, and output devices 

Special Rectifier Circuits; A Descrip- 
tion of Some New High Voltage Circuits 
and Consideration of ‘‘Centre-tapped’ 
Circuits. I). B. Corbyn. Electronic En 
gineering, Vol. 24, No. 295, September, 
1952, pp. 418, 419, illus. 

Important Design Factors Influencing 
Reliability of Relays. J. R. Fry. B&B 
System Technical Journal, Vol. 31, No. 4 
September, 1952, pp. 976-998, illus. 9 
references 

Wrapping Up an Electronic Computer. 
Aviation Age, Vol. 18, No. 4, October, 
1952, pp. 9-11, illus. Ford Instrument 
Company’s packaging system for casy 
installation of components. 

A New Frequency Divider. J. A. Fitz 
gerald. Electronic Engineering, Vol. 24, 
No. 295, September, 1952, pp. 413-415, 
illus. Development of the 
modulator type. 


Letters to the Editor: The Design of 
Series-Parallel Voltage Stabilizers. A 
M. Andrew. Electronic Engineering, Vol 
24, No. 294, August, 1952, p. 385, illu 

Tape Wound Magnetic Cores. A 
Langley Morris. Electronic Engineering, 
Vol. 24, No. 295, September, 1952, pp 
416, 417, illus 

Thermoelectric Generators. C r 
Chase. Franklin Institute, Journal, Vol 
254, No. 5, November, 1952, pp. 415, 416 
Development for Signal Corps Engineer 
ing Laboratories, Fort Monmouth, N. J 

Producing Barium-Titanate Trans- 
ducers. Electronics, Vol. 25, No. 8, Au- 
gust, 1952, pp. 162, 166, 170, 174, illus. 
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The Republic Thunderjet has an amazing record of sustaining 
heavy battle damage and still returning its pilot safely to base. 


The Republic F84G, the first production fighter with provision for 
mid-air refueling, contains, as one of its most important components, 
Valcor actuating pilot valves. These valves, interspersed throughout 
the fuel system operate with great efficiency even when fluid is 
contaminated; the Valcor valves employ a floating shear seal that allows 
greater flow capacity for a given size solenoid, and function perfectly 
even under strong back pressure. These valves answered the 
engineering challenge of the rigid specifications for the newest Republic 
Thunderjet; they surpassed the specifications right across the board! 


The Valcor Valve has achieved widespread acceptance in the aviation 
industry; there are, however, numerous other industrial uses for 
which the Valcor design can be adapted. 

Submit your valve problems to Valcor—our engineering and research 
departments are at your disposal, without obligation. Send letter or 
blueprints. Booklet available. 


LC O ENGINEERING CORP. 


316 MARKET STREET e NEWARK, NEW JERSEY 
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4OU THINK OF 


= 


BS FRAME 


CB FRAME 


FB FRAME 


SERVICES 
2.35. 5- 
speed Syn- 

chronous 
AC Dynamically 
Braked 
Adjustable speed 
Governor-Con- 
trolled 
Self-Starting 
Reversible 


“or ELINCO 


SUB-FRACTIONAL MOTORS 


AND GENERATORS 


This time, try Elinco on that “special” problem 
of instrumentation. With hundreds of variations 
on over 600 basic models already manufactured, 
you may find that your special problem has been 


“pre-engineered” in the design files at Elinco. 
In tachometers, for instance, Elinco: has devel- 
oped countless high-precision variations of: 


AC TACHOMETERS DC TACHOMETERS 


2-4-6-12 Poles 
1-2-3 Phase 

Standard Units 
Sine Wave Units 1% 


0.9 to 10 Volts at 100 r.p.m. 
Voltage Output Linear 
With Speed Within 

in Either Direction 


FEATURES 


Instrument-type precision ball bearings. 


Every unit balanced dynamically . . 


. and 
individually tested under specific 
load conditions. 


Ultra-precision manufacture of all parts. 


PLUS 


ANY physical or electrical variation to 
meet your specific requirements. 
OVER 600 basic models with hundreds 
of variations already manufactured. 


TYPES 
AC e DC e Universal 
Servo e Self-synchronous 
RATINGS 1/3000 to 1/6 H P 
PHASES One-, two-, and three-phase 
WINDINGS 
Compound e Shunt e Series 
Separately Excited e Split Field 
Permanent Magnet e Reluctance 
Hysteresis e Stabilized Hysteresis 


Induction e 


PLEASE 


Drag Cup 


outline your problem in detail when 
requesting quotations or literature. We have 
NO STOCK UNITS, no “mass-produced” units 


available. Every ELINCO unit ‘is a precision 
instrument, specially designed and manufac- 
tured to meet your highest specific perform- 
ance standards. 


ELECTRIC INDICATOR CO. 


CAMP AVENUE e 


SPRINGDALE e CONN. 


A V.H.F. Multi-Band Panoramic Re- 
ceiver. E.W.Crompton. Electronic En- 
gineering, Vol. 24, No. 297, November, 
1952, pp. 478-484, illus. 7 references 

13 Ways to Use Magnetic Amplifiers, 
H. D. James. Product Engineering, Vol 
23, No. 9, September, 1952, pp. 144-148, 
illus. 

An A.G.C. Amplifier With Constant 
Output. A. B. Shone. Evectronic En- 
gineering, Vol. 24, No. 294, August, 1952, 
pp. 374-376, illus. 

The Dielectric Amplifier. Aerovox Re- 
search Worker, Vol. 22, No. 8, 
1952, pp. 1-3, illus 


August, 
Basic circuits and 
principles 

A Series Magnetic Amplifier With 
Inductive Loading. T.G. Wilson. Ele 
trical Engineering, Vol. 71, No. 8, August, 
1952, p. 729, illus. 

Power and Voltage Amplifiers; Funda- 
mental Electronic Circuits. R. B. Im- 
mel. Product Engineering, Vol. 23, No 8, 
August, 1952, pp. 178, 179, illus 

A Stable, High Quality, Power Ampli- 
fier. E. J. Miller. Electronic Engineer- 
ing, Vol. 24, No. 294, August, 1952, pp 
366, 367, illus. 5 references 

Variable Voltage Stabilizer Employing 
a Cold-Cathode Triode. F.S. Gouldings 
Electronic Engineering, Vol. 24, No 
November, 1952, pp. 493-497, 


297, 
illus. 6 
references 

Polyethylene Terephthalate (Mylar) as 
a Capacitor Dielectric. M.C. Wooley, G 
T. Kohman, and William McMahon. 
Electrical Engineering, Vol. 71, No. 8, 
August, 1952, pp. 715-717, i 3 ref 
erences. 

The Miller Transitron; Grid Circuit 
Synchronization. O. C. Wells. Elec- 
tronic Engineering, Vol. 24, No. 295, 
September, 1952, p. 407, illus. 2 refer- 
ences 

Properties of some High Titania Dielec- 
tric Ceramics. E. G. Graf. (Cerami 
Bulletin, Vol. 31, No. 8, August, 1952, pp 
279-282.) Engineers’ Digest, Vol. 13, No 
10, October, 1952, pp. 341, 342, 364, illus, 

Industrial Magnetrons for Dielectric 
Heating. Richard B. Nelson Elec- 
trenics, Vol. 25, No. 8, August, 1952, 
pp. 104-109, illus. 

The Calculation of the Magnetizing 
Force. A. A. Halacsy. Electrical En- 
gineering, Vol. 71, No. 8, August, 1952, 
p. 730, illus. 1 reference. 

D-C (Electromagnetic) Brakes for A-C 
Motors. Robert C. May. Praduct Eng 
neering, Vol. 23, No. 9, September, 1952, 
pp. 156-160, illus. 

Peak Coercive Force in Navy Mag7et. 
Aviation Age, Vol. 18, No. 4, October, 
1952, pp. 29-31, illus. Bismanol 
erties and applications. 


prop 


Compensation of Feedback-Control 
Systems Subject to Saturation. I, II. 
George C. Newton, Jr. Franklin Institute, 
Journal, Vol. 254, Nos. 4, 5, October, 
November, 1952, pp. 281-296; 391-413, 


illus. 13 references. (Based on a Ph.D 
thesis.) Analytical and theoretical aspects 
The “2000-OHM Milliammeter”’ 


Method for Daily Checking of L.T. Three- 
Phase Networks. M. Villain. (Electricite, 
Vol. 36, No. 181, March, 1952, pp. 59 
Engineers’ Digest, Vol. 13, No. 8, 
August, 1952, pp. 267, 268, illus. 
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A Compact, Inexpensive A-C Network 
Analyzer. E. W. Kimbark, J. H. Starr, 
and J. E. Van Ness. Electrical Engineer- 
ing, Vol. 71, No. 8, August, 1952, p. 722, 
illus. 2 references. The Northwestern 
University design. 

Bridge Oscillator Has Linear Tuning. 
Abe Hershler and Benson Carlin. Elec- 
tronics, Vol. 25, No. 8, August, 1952, pp. 
134, 135, illus. 3 references. 

The Design of Wire Wound Resistors. 
kK. L. Selig. Electronic Engineering, Vol. 
24, No. 294, August, 1952, pp. 372, 373, 
illus. 1 reference. 

The Thermionic Constants of Metals 
and Semi-Conductors. I—Graphite. S. 
C. Jain and K. S. Krishnan. Royal 
Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol. 
213, No. 1118, June 24, 1952, pp. 1438- 
157, illus. 29 references. 

Special Transitor Issue. Jnstitute of 
Radio Engineers, Proceedings, Vol. 40, 
No. 11, November, 1952, pp. 1283-1602, 
illus. 393 references. 50 articles on 
semiconductors and electronic devices 
based on germanium and their applications. 

Electrical Noise in Semiconductors. 
H. C. Montgomery. Bell System Tech- 
nical Journal, Vol. 31, No. 5, September, 
1952, pp. 950-975, illus. 14 references. 

New Transistors Give Improved Per- 
formance. J. A. Morton. Electronics, 
Vol. 25, No. 8, August, 1952, pp. 100-103, 
illus. 5 references. 

Transistors in Switching Circuits. A. 
Eugene Anderson. Bell System Tech- 
nical Journal, Vol 31, No. 6, November, 
1952, pp. 1207-1249, illus. 9 references. 


Communications 


The Analysis and Automatic Recogni- 
tion of Speech Sounds. Caldwell P. 
Smith. Electronic Engineering, Vol. 24, 
No. 294, August, 1952, pp. 368-372, illus. 
20 references. 

Astraglossa or First Steps in Celestial 
Syntax. Lancelot Hogben. British In- 
terplanetary Society, Journal, Vol. 11, No. 
6, November, 1952, pp. 258-274, illus. <A 
theoretical enlargement of the radio- 
lexicon of extra-terrestrial communication 
for interplanetary travel. 

Identification of DME Transponders. 
Richard C. Borden and Carl C. Trout. 
U.S., C.A.A., Technical Development Re- 
port No. 174, June, 1952. 16 pp., illus. 
8 references. 


Electronic Controls 


Electric Eye Corrects Tilting. Product 
Engineering, Vol. 23, No. 9, September, 
1952, pp. 138, 139, illus. Controlled 
output of an amplidyne generator supply- 
ing a transfer pump motor to correct 
tilting of the ram in hydraulic press 
brakes. 

Magamp Regulation. Mechanical En- 
gineering, Vol. 74, No. 11, November, 
1952, pp. 915, 916, illus. A high-speed 
Magnetic amplifier system. 

Instrumentation. Ralph H. Munch. 
Industrial and Engineering Chemistry, 
Vol. 44, No. 11, November, 1952, pp. 
93A, 94A, 96A, illus. Swartwout Au- 
tronic control systems. 


AERONAUTICAL 


New-Type A.C. Regulator Shown. Philip 
Klass. Aviation Week, Vol. 57, No. 16, 
October 20, 1952, pp. 63, 64, 66, illus. The 
Westinghouse AVR-22 mag-amplifier volt- 
age unit. 

Overload Relay for Motor Protection. 
L. E. Daehler. Product Engineering, 
Vol. 23, No. 8, August, 1952, pp. 130-137, 
illus. Characteristics of thermal and 
magnetic overload types. 


Electronic Tubes 


Electron Tubes for Industry and Re- 
search. C.C. Gee. Electronic Engineer- 
ing, Electronics in Industry Supplement, 
Vol. 24, No. 297, pp. 540-544. Classifica- 
tion tables. 

Data-Displaying Cathode-Ray Tube. 
Joseph T. McNaney. Electronics, Vol. 
25, No. 8, August, 1952, pp. 174, 178, 
182, 186, illus. Charactrons; applications. 

New Pulse Klystron Amplifier for 
the 960-1,215-Megacycle Region. Carol 
Veronda. Electrical Engineering, Vol. 71, 
No. 8, August, 1952, pp. 686-689, illus. 
2 references. The SAL-39. 

Some Events in the Early History of the 
Oscillating Magnetron. W. C. White. 
Franklin Institute, Journal, Vol. 254, 
No. 3, September, 1952, pp. 197-204, illus. 
16 references. 

A Study of the Characteristics of Glow- 
Discharge Voltage-Regulator Tubes. I. 
F. A. Benson. Electronic Engineering, 
Vol. 24, No. 295, September, 1952, pp. 
396-401, illus. 15 references. 


Measurements & Testing 


Determination of the Velocity of Short 
Electromagnetic Waves by Interferometry. 
K. D. Froome. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 213, No. 1112, 
June 5, 1952, pp. 123-141, illus. 27 
references. 

Electrical Contact Resistance between 
Metallic Surfaces Subjected to Various 
Treatments. T. Fukuroi and Y. Muto. 
(Téhoku University, Japan, Science Re- 
ports of the Research Institutes, Series 
A, Vol. 3, No. 3, June, 1951, pp. 281- 
291.) Engineers’ Digest, Vol. 13, No. 8, 
August, 1952, pp. 261, 262, illus. Meas- 
uring circuit, apparatus, and procedure, 

On the Diffusion Theory of Rectification. 
P.T. Landsberg. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 2138, No. 1113, 
June 24, 1952, pp. 226-237, illus. 30 
references. A uniform method of analyz- 
ing direct current-voltage curves of con- 
tact rectifiers. 

Beta-Particle and Gamma-Ray Thick- 
ness Gauges. M. G. Hammett and 
H. W. Finch, Electronic Engineering, 
Electronics in Industry Supplement, Vol. 
24, No. 297, November, 1952, pp. 536-539, 
illus. 

Chart for Determining Acceleration 
from Vibrational Frequency and Amplitude. 
A. E. Maine. Electronic Engineering, 
Vol. 24, No. 294, August, 1952, p. 377, 
illus. 

Gated Amplifier Wave Analyzer. V. 
Ronald Nelson. Electronics, Vol. 25, 
No. 8, August, 1952, pp. 1386-139, illus. 
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The Du Mont Type 322; A New Dual- 
beam, General-purpose, Oscillograph. The 
Oscillographer, Vol. 13, No. 2, April- 
June, 1952, pp. 10-20, illus. 

Impulse Corona Detection and Meas- 
urement. J. H. Hagenguth and T. W. 
Liao. Electrical Engineering, Vol. 71, 
No. 8, August, 1952, p. 706, illus. 

A Linear Transducer for the Electrical 
Measurement of Displacement. M. J. 
Tucker. Electronic Engineering, Vol. 24, 
No. 295, September, 1952, pp. 420-422, 
illus. 2 references. 

A Radio-Frequency Micropotentiometer. 
M. Lorant. Electronic Engineering, Vol. 
24, No. 295, September, 1952, p. 415, illus. 

A Simple Variable Frequency Phase 
Measuring Device. J. C. West and J. 
Potts. Electronic Engineering, Vol. 24, 
No. 295, September, 1952, pp. 402, 403, 
illus. 2references. For measuring steady- 
state frequency response loci or Nyquist 
diagrams of four terminal networks. 

600-Mc/s Field-Strength Meter. A. C. 
Gordon-Smith. Wireless Engineer, Vol. 
29, No. 350, November, 1952, pp. 306- 
308, illus. 3 references. 

Techniques of Measurement in Oscil- 
lography. II. P. S. Christaldi. The 
Oscillographer, Vol. 13, No. 2, April-June, 
1952, pp. 3-9, illus. Observation and 
interpretation of the pattern; calibration 
of the cathode-ray oscillograph. 

A Timing Circuit for Controlling Related 
High Energy Pulses. K.S. W. Champion 
and N. L. Allen. Electronic Engineering, 
Vol. 24, No. 295, September, 1952, pp. 
423-425, illus. 2 references. 

Two-Tube Square-Law Detector. 
David M. Goodman. Electronics, Vol. 
25, No. 8, August, 1952, pp. 198, 202, 
206, 210, 212, illus. 

Vibration Test Setup. Electronics, 
Vol. 25, No. 8, August, 1952, pp. 244, 
246, 248, illus. Sylvania Electric Prod- 
ucts, Inc., testing of subminiature tubes. 


Radar 


Air Breakdown Chart for Radar Pulses. 
Harold A. Wheeler. Electronics, Vol. 25, 
No. 8, August, 1952, pp. 148, 150, illus. 
5 references. Variation of breakdown 
voltage with frequency. 

AN/APS-42. Aviation Week, Vol. 57, 
No. 14, October 6, 1952, pp. 60, 62, 64, 
66, illus. Houston Corp.’s role in develop- 
ing the Navy’s new transport radar. 

Bright Display Equipment for Surveil- 
lance Radar. Albert W. Randall and 
Jack S. Marshall. U.S., C.A.A., Techni- 
cal Development Report No. 173, June, 
1952. 11 pp., illus. 3 references. 

The Engineering of Radar Equipments 
Designed for the R.A.F. G. W. A. Dum- 
mer. Electronic Engineering, Vol. 24, 
No. 294, August, 1952, pp. 348-355, illus. 
2 references. 

The Effect of Radomes on Missile 
Guidance. E. T. Phillips. S.A.E., Na- 
tional Aeronautic Meeting, Los Angeles, 
October 1-4, 1952, Preprint No. 809. 3 
pp. 4 references. 

Problems Associated with the Manu- 
facturing of Radomes. J. A. Sporcic 
and R. L. Whann. S.A.E., National 
Aeronautic Meeting, Los Angeles, October 
1-4, 1952, Preprint No. 807. 17 pp.. 
illus. 4 references. 
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Radome Anti-Icing Tests Instrumenta- 
tion Problems Encountered. C. A. Gib- 


bons. S.A.E., National Aeronautic Meet- 
ing, Leos Angeles, October 1-4, 1952, 
Preprint No. 811A, 13 pp., illus. 4 ref- 


erences. 

Radome Optical System Problems on 
Supersonic Aircraft. W.Garcia. S.A.E., 
National Aeronautic Meeting, Los Angeles, 
October 1-4, 1952, Preprint No. 810, 10 pp., 
illus. 3 references. 

Radar Plumbing Can be “Lightened. 
Philip Klass. Aviation Week, Vol. 57, 
No. 17, October 27, 1952, pp. 56, 58, 
illus. Faranti, Ltd.’s technique 


Transmission Lines 


Mathematical Theory of Laminated 
Transmission Lines. I, IJ. Samuel F. 
Morgan, Jr. Bell System Technical Jour- 
nal, Vol. 31, Nos. 5,6, September, Novem 
ber, 1952, pp. 883-949; 1121-1206, illus. 
49 references. 

Broad-Band Coupling Unit for Power- 
Line Carrier With Associated Potential 
Device. J. A. Doremus, R. P. Crow, and 
W. H. Freeman. Electrical Engineering, 
Vol. 71, No. 8, August, 1952, pp. 707 
713, illus. 

Transmission-Line Capacitance 
Voltage Gradient. H. B. Dwight and 
F., Scheidler. Electrical Engineering, 
Vol. 71, No. 8, August, 1952, p. 714, illus. 

VHF Omnirange Wave Reflections from 


and 


Wires. S. R. Anderson and H. F. Keary. 
U.S., C.A.A., Technical Development Re 
port No. 126, May, 1952. 18 pp., illus. 


1 reference 


Equipment 


Components of Air Power. 
tics, Vol. 27, No. 3, October, 1952, pp 
34-38, illus. Examples of 
products at the S.B.A.C. show. 


Aeronau- 


specialized 


Cheltenham Selection. ¢ronautics, 
Vol. 27, No. 2, September, 1952, p. 105, 


us. Descriptions of the Dowmic switch, 
Vardel pump, and other Dowty 
nents. 

Clutches. A. F. Gagne, Jr. \Jachine 
Design, Vol. 24, No. 8, August, 1952, 
pp. 123-158, illus. Selec 
tion and application for optimum per 
formance; design aspects. 

Eaker Sees Fully Avionic Plane by 
00. Aviation Week, Vol. 57, No. 14, 
October 6, 1952, pp. 54, 56, 59, illus. 
Advantages and problems of systematic 
design of automatic equipment for a 
given aircraft 


compo 


31 references. 


Electric 


Reliability of 28-Volt D-C Aircraft 
Distribution Systems. kK. W. Carlson 
and FE. §S. Sherrard. Electrical Engineer 
ing, Vol. 71, No. 8, August, 1952, pp 
illus. 4 references. Integrated 
fault protection design; installation and 
maintenance program. 

Short-Circuiting Techniques for Deac- 
tivating a Faulty Aircraft Generator. 
Oscar Markowitz and J. W.  Pobst. 
Electrical Engineering, Vol. 71, No. 8 
August, 1952, pp. 703-705, 
references. 


731-735, 


illus. 2 


RONAUTICAL 


REVIEW— 
Hydraulic 

High Pressure Electro-Hydraulic 
(Hydel) Selector Valve. Product Engi 


neering, Vol. 23, No 
p. 210, illus 
Hydraulics Play an Important Part in 
Jet-Propelled Bell X-5. Mc- 
Kuen. Hydraulic Engineer, Vol. 2, No. 4, 
October-November, 1952, pp. 3, “5. 


9, September, 1952, 


illus 

Over Travel of Straightening Press 
Prevented by Variable Delivery Pump. 
Product Engineeri» Vol. 23, No. 8, 
August, 1952, pp. 150, 151, illus. De 
veloped by Hufford Machine Works, 
Inc., for straightening long sections of 
structural aircraft part 


Safety Circuits for Hydraulic Machines 


H. L. Stewart duct Engineering, 
Vol. 23, No. 8, August, 1952, pp. 124-129, 
illus 


Water Hammer in Hydraulic Systems. 


Harold kK. Palmer Vachine Design, 
Vol. 24, No. 9, September, 1952, pp. 175 
178, illus. Means of determining pres- 
sure-surge effects sulting from rapid 
valve closure 
Pneumatic 

The Case for Pneumatic Power. Ken- 


neth E. Allen 1 Digest, Vol. 65, 
No. 2, August, 1952, pp. 48, 50, 52, 54, 
56, illus drives 
Navy Development of Pneumatic Start- 
ing System for Gas Turbine Engines. 


Accessory system 


A. K. Forney. S.A./ National Aero 
nautic Meeting, Lo Ingeles, October 1 4, 
1952, Preprint N Si3. 12 pp., illas 
2 references 

Single-System Pneumatic Auxiliary 
Power. William J. Pattison. Aviation 
Age, Vol. 18, No. 4, October, 1952, pp. 
44, 45, illus. AiResearch Mfg. Co.'s 


90° inward-flow radi 
son with other 


il turbines; compari- 


Flight Operating Problems 
Arctic Crossroads. -lv/ation 


18, No. 4, October, 1952, pp. 46 
Air Force experience, ins 


Age > \ ol 
49, illus. 
truments, methods, 


and problems of polar flight 

Long-Range Cruise Control. Keith 
L. Gimson. Skyways, Vol. 11, No. 12, 
December, 1952, pp. 14, 15, 54-56, illus 


Range, fuel consumptior 

mileage, and other aspects 
An Investigation of the Noise Field from 

a Small Jet and Methods for its Reduc- 


speed Vs. power, 


tion. R. Westley and G. M. Lilley 
College of Aeronautics, Cranfield, England, 
Report No. 53, January, 1952. 56 pp., 


illus. 10 references 

Analysing the Art of the Demonstration 
Pilot. John leronautics, Vol 
27, No. 2, September, 1952 pp. 129, 130, 
I 33, illus 


Derry 


Ice Prevention & Removal 


Simple Graphical Solution of Heat 
Transfer and Evaporation from Surface 


Heated to Prevent Icing. Vernon H 
Gray U.S. Technical Note 
No. 2799, October, 1952 19 pp., illus 
(incl. folded chart on back cover). 20 


references 


EBRUARY, 1953 


Thermodynamic Limitations of Ice 
Accretion Instruments. Fraser, C. kK 
Rush, and D. Baxter. Canada, Natio» 


leronautical 
perature Laboratory, 
August 22, 1952. 


Establishment, Low 
Report No. LI 


26 pp., illus. 6 ref 


erences 

A Method of Ice eae for Radomes 
F. E. Lenherr. A.E., National Aer 
nautic Meeting, Pe Angeles, October 1-4 


1952, Preprint No 
1 references. 

Radome Anti-Icing Tests Instrumenta- 
tion Problems Encountered. C. A. Gib- 
bons. S.A.E., National 
ing, Los Angeles, 
print No. 811A. 
ences 

Development of the Ambassador De- 
icing System; An Account of a Series of 
Experiments Leading to a Satisfactory 
Installation. H. G. Newbigin. Airc; 
Engineering, Vol. 24, No. 282, August, 
1952, pp. 216-220, illus 


811B. 10 pp., illus 


Aeronautic 
October 1-4, 1952, Pre- 
13 pp., illus. 4 refer 


Flight Safety & Rescue 


CAB (Elizabeth, N.J.) 
vestigation Report. Aviation Week, Vol 
57, No. 16, October 20, 1952, pp. 68, 71 


76, 79, 83, 84 


Accident In- 


12, 75, 
Fuel Tank Purging Revealed. Kya) 
Reporter, Vol. 13, No. 5, August 1, 1952, 
pp. 6, 7, 25, illus. Inert gas systems to 
prevent fires and explosions. 
Investigation of the Vulnerability of 
Aircraft Engine Oil Tanks to Accessory 
Section Fires. J. J. Gassman us. 
C.A.A., Technical Development Re 
No. 159, February, 1952. 7 pp., illus 
Power Plant Fire Protection. W. E 
Kavasch. S.A.E., National Aecronautt 
Veeting, Los Angeles, October 1-4, 1952, 
Preprint No. 825. 6 pp., illus. 
Thermistor Sensing Element Rids Air- 
craft Fire Detection System of False 


Alarms. /roduct Engineering, Vol. 23, 
No. 9, September, 1952, pp. 134, 135, 
illus. Walter Kidde and Company's 
system 


Flight Testing 


Flight Tests on the Youngman-Baynes 
High-Lift Experimental Aircraft. 1). Lean 
Gt. Brit Aeronautical Research Cour 
Current Papers No 65, 1952 ( August , 1950 
54 pp., illus 15 
Information Services, New 


references British 


York $2.45 


Operational Experiences with Flying 
Test Bed Airplanes. H. B. Archer 
S.A.E., National Aeronautic Veet 
Los Angeles, October 1-4, 1952, Pref 
Vo. 835 6 pp 


Timing and Phasing of Flight Testing 
in the Development of Engines. M. C 


Benedict. S.A.E., National Aerone 
\Veeting, Los Angeles, October 1—4, Pre 
Vo. 832 m4 pp., illus 


Fuels & Lubricants 


The Kinetics of the Oxidation of Gaseous 
Methyl Ethyl Ketone. I, II. J. B 
well and Cyril Hinshelwood. Ro 
Society (London), Proceedings, Seri 
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Microtomie 


keeps pace with 
the world’s fastest- 
\moving industry 


The Eberhard Faber Microtomic draw- 
ing pencil was designed to meet the spe- 
cific needs of engineers and draftsmen 
of our swift-advancing aircraft industry. 


In all 18 degrees, you'll find newly de- 
veloped quality that assures absolute 
degree uniformity, plus an opaqueness 
for deep print clarity. 


Microtomic represents the finest exam- 
ple of research in drawing pencils, de- 
signed to stand the most rigid drafting 
, room comparisons. Test them today— 
© request sample (specify degree wanted). 


Only Microtomic gives you 
all these features 


HI- DENSITY LEADS 


Lines are opaque to actinic rays 
of high speed ‘printers’. 


ABSOLUTELY UNIFORM 


Every Microtomic of the same 
degree marking is identical. 


NEW DUSK GRAY 


Scores of professional men 
acclaimed it the best color for a 
drawing pencil. 

BULL’S-EYE DEGREE MARKING 
Easier to read... quicker to find 
—positive identification. 
ALSO — Choice of Holders and 
Microtomic Drawing Leads in all 
degrees. 


EBERMARD 
FABER 


since 1849 


TRADEMARKS 
REG.U S 
PAT. OFF 


RING REVIEW F 
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From Water Level To Stratosphere... 


Pittsburgh 
FABSEAL 


Makes Flying Safer... 
More Efficient! 


Millions of flying hours prove the 
dependable performance of these impregnated 
fabric tapes in civilian and military use! 


@ Many of America’s leading 
builders of aircraft use Pitts- 
burgh’s FABSEAL Tapes with 
complete confidence in their 
outstanding quality to seal flying 
boats, pressurized cabins and 
for other applications where 
there is considerable racking 
movement. 

@ FABSEAL Tapes are im- 
pregnated fabric of uniform 
density, resistant to water, 
gasoline and oil. They are avail- 
able in .015” thickness and in 
widths from 2” to 12”, pack- 
ages in rolls of 50 feet. 


PITTSBURGH 
Pittsburgh, Pa. 
Springdale, Pa.; 
Ore. Ditzler Color Div., 


Factories: 


PLATE GLASS CO., 
Milwaukee, Wis.; 
Houston, Texas, Los Angeles, Calif.; Portland, 
Detroit, Michigan. The T hresher Paint 


@ These tapes are particularly 
designed for use in fluid or air 
containers where excessive 
pressures are experienced. 
They are also adapted for seal- 
ing structural members where 
flexibility and vibration present 
unusual requirements. FAB- 
SEAL Tapes can also be bolted, 
riveted or screwed between 
metal, wood or fiber members 
to provide a fillet that assures 
a complete seal. 

@ Call on us for advisory serv- 
ice. Our wide experience in the 
aircraft field often can save you 
time and money. 


Industrial Paint Div., 
Newark, N. J.; 


&V mig a o., Dayton, Ohio. Forbes Finishes Division, Cleveland, 


Ohio. M. 


. Suy dam Div., 


PAINTS 


Pittsburgh, Pa. 


PITTSBURGH PAINTS 


CHEMICALS . 


BRUSHES PLASTICS 


PITTSBURGH PLATE GLASS COMPANY 
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Standard-Thomson 


Shut-off 


@ Wear-saving, 
retracting seals 


@ Override for 
positive positioning 
of gate 


@ Simple, one- 
direction actuator 


Crankcase 
Pressurizing Valve 


Standard-Thomson 


Makers of USAF-approved bellows « valves « lights 


Barometric 


Valves 


For fuel and hydraulic systems, 
Standard-Thomson Shut-Off 
Valves give three major ad- 
vantages: 

1. Standard-Thomson com- 
bines the proved sealing power 
of soft, synthetic rubber with a 
unique wear-saving device. 
During the entire valve cycle, 
the seals are mechanically re- 
tracted. The moving gate does 
not wear or bear on the seals. 
2. For positive positioning of the gate, the 
unit embodies a mechanical override which 
disengages the actuator in full-open or full- 
closed position. 


3. Use of a uni-directional, planetary gear 
actuator makes possible important savings 
in the design and cost of switching mecha- 
nism and motor. 

Standard-Thomson Shut-Off Valves are 
furnished in diameters of 1” to 3”, includ- 
ing a manually operated 2” unit. The basic 
design can be adapted to shut-off service 
for any medium. For details, write: 
STANDARD-THOMSON CORPORATION « DAYTON 2, OHIO 


Tech-Forge Vaporproof 


Pressure Valves Flexible Couplings Cabin Lamp 


Mathematical and Physical Sciences, Vol. 
207, No. 1091, July 28, 1951, pp. 461 
470; 470-482, illus. 19 references. 

Some Phenomena of Engine Wear as 
Revealed by Radioactive Tracer Tech- 
nique. H.R. Jackson, F. C. Burk, L. J 
Test, and A. T. Cowell. SAE Quarterly 
Transactions, Vol. 6, No. 3, July, 1952, 
pp. 518-524; Discussion, pp. 524-530, illus 
7 references. (Paper presented at S.A.E., 
National Fuels and Lubricants Meeting, 
Chicago, November 1, 1951.) 

Symposium on Petroleum. = /ndus- 
trial and Engineering Chemistry, Vol. 
44, No. 11, November, 1952, pp. 2556 
2650, illus. 308 references. (119th, 
120th, 121st Meetings of the Aimerican 
Chemical Society, 1951, 1952.) 

Petroleum Products: There'll Be 
Enough IF We Expand All Facilities in 
Proportion. C. E. Davis. SAE Journal, 
Vol. 60, No. 8, August, 1952, pp. 17-24, 
illus. (Excerpts from a paper presented 
at S.A.E., Summer Meeting, Atlantic 
City, June 5, 1952.) World production 
and consumption of gasoline, lubricating 
oils, and additives, excluding Russian 
dominated areas. 

Availability of Indigenous Vegetable 
Oils for Internal Combustion Engines in 
India. K. Mahadevan. India, Institute 
of Science, Journal, Vol. 34, No. 1 (Sec 
tion B), January, 1952, pp. 1-7, illus. 6 
references 

Handling Liquid Hydrogen Sulfide. \. 
O. Bice, Fred Prange, and R. E. Weis 
Industrial and Engineering Chemistry, 
Vol. 44, No. 10, October, 1952, pp 
2497-2500, illus. 3 references. Phillips 
Petroleum Co.’s methods. 

The Thermodynamics of Hydrocarbon 
Solutions. I-—Technique of Vapour- 
Pressure Measurements; the Vapour 
Pressure of Benzene. P. W. Allen, 
D. H. Everett, and Mary Frances Penney 
Il—The Systems Benzene+Diphenyl, 
Benzene+Diphenylmethane and _ Ben- 
zene + Dibenzyl. D. H. Everett and 
Mary Frances Penney. Royal Society 
(London), Proceedings, Series A, Mathe 
matical and Physical Sciences, Vol. 212, 
No. 1109, April 22, 1952, pp. 149-176, 
illus. 53 references. 

The Thermodynamics of Combustion 
Gases: General Considerations. Stuart 
R. Brinkley, Jr., and Bernard Lewis 


U.S., Department of the Interior, Bureau’ 


of Mines, Report of Investigations No 
4806, April, 1952. 61 pp., illus. 23 
references. 

Activation Energies and Frequency Fac- 
tors in the Thermal Decomposition of 
Paraffin Hydrocarbons. M. G. Peard, 
F. J. Stubbs, and Cyril Hinshelwood 
Royal Society (London), Proceedings, 
Series A, Mathematical and Physical 
Sciences, Vol. 214, No. 119, October 9, 
1952, pp. 471-481, illus. 9 references 

Carbon Formation in Flames of Aro- 
matic Hydrocarbons. W. Sacks and 
M. T. I. Ziebell. Canada, National 
Aeronautical Establishment, Fuels and 
Lubricants Laboratory, Report No. L R-30, 
June 25, 1952. 14 pp., illus. 7 refer- 
ences. 

Effect of Radiant Energy on Vaporiza- 
tion and Combustion of Liquid Fuels. 
A. L. Berlad and R. R. Hibbard. U-.S., 


N.A.| 
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N.A.C.A., Research Memorandum No. 
E52109, November 13, 1952. 46 pp., 
illus. 15 references. 


Influence of External Variables on 
Smoking of Benzene Flames. Thomas 
P. Clark. U.S., N.A.C.A., Research 
Memorandum No. E52G24, August 29, 
1952. 17 pp., illus. 4 references. 


The Kinetics of the Thermal Decomposi- 
tion of Branched-Chain Paraffin Hydro- 
carbons. I—/Jso-Butane, /so-Pentane 
and Neo-Pentane. 
Hexanes. M.G. Peard, F. J. Stubbs, and 
Cyril Hinshelwood. Appendix—The Anal- 
ysis of the Reaction Products. C. J. 
Danby. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and 
Physical Sciences, Vol. 214, No. 1118, Sep- 
tember 23, 1952, pp. 330-343, illus. 7 
references. 

The Mode of Formation of Lead De- 
posits in Gasoline Engines. J. C. Street. 
S.A.E., Fuels and Lubricants Meeting, 
Tulsa, Oklahoma, November 6-7, 1952, 
Preprint No. 859. 22 pp., illus. 7 ref- 
erences. 

NACA Investigation of Fuel Perform- 
ance in Piston-Type Engines. Henry 
C. Barnett. U.S., N.A.C.A., Report 
No. 1026, 1951. 192 pp., illus. 13 
references. Superintendent of Docu- 
ments, Washington. $1.50. 


The Role of Formaldehyde in the Oxida- 
tion of Ethylene. A. J. Harding and R. 
G. W. Norrish. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 212, No. 1110, 
May 7, 1952, pp. 291-311, illus. 21 
references. 

Some Factors Affecting Precombustion 
Reactions in Engines. M. W. Corzilius, 
D. R. Diggs, and D. L. Pastell. S$.A.E., 
Fuels and Lubricants Meeting, Tulsa, 
Oklahoma, November 6-7, 1952, Preprint 
No. 852. 14 pp., illus. 6 references. 

Filtering Superheated Alcoholic Solu- 
tions. A. W. Billitzer. Industrial and 
Engineering Chemistry, Vol. 44, No. 10, 
October, 1952, pp. 2417, 2418, illus. 

National Annual Survey of Aviation 
Gasoline and Aviation Jet Fuel, October 
1951 Production. O. C. Blade. U.S., 
Department of the Interior, Bureau of 
Mines, Report of Investigations No. 4889, 
May, 1952. 17 pp., illus. 5 references. 

The Production and Utilisation of 
Methane as a Fuel in India. V. Arava- 
muthan. Mechanical Engineer, Bangalore, 
India, No. 1, October, 1950, pp. 50-58. 
10 references. 

Some Effects of Fuel Structure, Tetra- 
ethyl Lead, and Engine Deposits On 
Precombustion Reactions in a Firing 
Engine. Walter Cornelius and John D. 
Caplan. SAE (Quarterly Transactions, 
Vol. 6, No. 3, July, 1952, pp. 488-508; 
Discussion, pp. 508-510, illus. 34 refer- 
ences. (Paper presented at §.A.E., Na- 
tional Fuels and Lubricants Meeting, 
Chicago, November 1, 1951.) 

Spark Ignition; Effect of Molecular 
Structure. H. F. Calcote, C. A. Gregory, 
Jr., C. M. Barnett, and Ruth B. Gilmer. 
Industrial and Engineering Chemistry, Vol. 
44, No. 11, November, 1952, pp. 2656 
2662, illus. 5 references. ° 
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Synthesis of Alcohols by Hydrogenation 
of Carbon Monoxide. Robert B. Ander- 
son, Julian Feldman, and Henry H. Storch. 
Industrial and Engineering Chemistry, Vol. 
44, No. 10, October, 1952, pp. 2418-2424, 
illus. 28 references. 

Vapor-Liquid Equilibria at 760 Mm. 
Pressure; 2-Propanol-Methanol, 2-Pro- 
panol-Ethyl Alcohol, 2-Propanol-Propanol, 
and 2-Propanol—2-Butyl Alcohol Systems. 
Louis H. Ballard and M. Van Winkle. 
Industrial and Engineering Chemistry, Vol. 
44, No. 10, October, 1952, pp. 2450-2453, 
illus. 6 references. 

Flathe Velocities of Liquid Hydrocar- 
bons. R. E. Albright, D. P. Heath, and 
R. H. Thena. Industrial and Engineering 
Chemistry, Vol. 44, No. 10, October, 1952, 
pp. 2490-2496, illus. 19 references. 

On the Energy Equation for Fluid-Film 
Lubrication. A. Charnes, F. Osterle, and 
E. Saibel. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and Phys- 
ical Sciences, Vol. 214, No. 1116, August 
7 1952, pp. 183-136. 4 references. 

Infrared-Intensity Measurements on 
Nitric Oxide, Hydrogen Chloride, and 
Hydrogen Bromide. S. S. Penner and 
D. Weber. California Institute of Tech- 
nology, Jet Propulsion Laboratory, 
ORDCIT Project, Progress Report No. 
20-168, January 15, 1952. 23 pp., illus. 
19 references. 

Bearings, Lubricants, and Lubrication; 
A Digest of 1951 Literature. Mechanical 
Engineering, Vol. 74, No. 11, November, 
1952, pp. 885-891. 137 references 

Better Lubrication for Airport Trucks. 
Aviation Age, Vol. 18, No. 4, October, 
1952, pp. 28, 29, illus. Experience with 
Shell Rimula Oil in fire trucks. 

The Correlation of Lubricating Oil En- 
gine Test Procedures. R. Stansfield and 
J. G. Withers. S.A.E., National Fuels 
and Lubricants Meeting, Tulsa, Oklahoma, 
November 6-7, 1952, Preprint No. 853. 
12 pp., illus. 7 references. 

The Development of Rust Preventive 
Lubricating Oils for Reciprocating Air- 
craft Engines. E. F. H. Pennekamp and 
J. D. Oathout. S.A.E., National Fuels 
and Lubricants Meeting, Tulsa, Oklahoma, 
November 6-7, 1952, Preprint No. 854. 10 
pp. 

Diesters and the Properties Which 
Make Them Useful as Specialty Lubri- 
cants. V. W. Ware. S.A.E., National 
Fuels and Lubricants Meeting, Tulsa, 
Oklahoma, November 6-7, 1952, Preprint 
No. 856. 5 pp. 

Engineering Possibilities of Synthetic 
Lubricants. W.A. Zisman. S.A.E., Na- 
tional Fuels and Lubricants Meeting, Tulsa, 
Oklahoma, November 6-7, 1952, Preprint 
No. 855. 20 pp., illus. 30 references. 

Oil Has Small Effect on Combustion- 
Chamber Deposits. D. E. Carr, L. A. 
McReynolds, S. C. Britton, and R. E. 
Linnard. SAE Journal, Vol. 60, No. 8, 
August, 1952, pp. 32-34, illus. (Based 
on a paper presented at §.A.E., Annual 
Meeting, Detroit, January 17, 1952.) 

Performance of Turbo Engine Synthetic 
Oils. A. B. Crampton, W. W. Gleason, 
W. E. Lifson, and E. F. H. Pennekamp. 
S.A.E., National Fuelsand Lubricants Meet- 
ing, Tulsa, Oklahoma, November 6-7, 1952, 
Preprint No. 857. 13 pp. 7 references. 
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A Review of the Progress of Lubrica- 
tion and Testing of Lubricating Oils in 
Internal Combustion Engines. K. Ma- 
hadevan. Mechanical Engineer, Banga- 
lore, India, No. 2, December, 1951, pp. 
26-33, illus. 16 references. 

TCP Tests Look Good. Aviation Age, 
Vol. 18, No. 5, November, 1952, pp. 29 
31, illus. Service results on Shell Oil 
Co.’s Tricresyl Phosphate. 

Behavior of Liquid Hydrocarbon with 
White Fuming Nitric Acid. C. H. Trent 
and M. J. Zucrow. Industrial and En- 
gineering Chemistry, Vol. 44, No. 11, 
November, 1952, pp. 2668-2673, illus. 
17 references. Liquid bipropellant sys- 
tems and ignition processes. 

The Effect of Variable Propellant Den- 
sity On Rocket Performance. H. S. Sei- 
fert. American Rocket Society, Journal, 
Vol. 22, No. 4, July-August, 1952, pp. 
213-215, illus. 

Large-Scale Production and Handling 
of Liquid Hydrogen. H. L. Coplen. 
American Rocket Society, Journal, Vol. 
22, No. 6, November-December, 1952, pp. 
309-322, 338, illus. 7 references. (Pre- 
sented at A.R.S. Session, 20th Annual 
Meeting, I.A.S., New York, February 1, 
1952.) Research and development at 
Aerojet Engineering Corporation. 


Gliders 


New German Two-Seaters. Trans- 
lated by G. S. Neuman. (Thermik, No. 
4, 1952.) Sailplane and Glider, Vol. 22, 
No. 11, November, 1952, p. 18. The 
Doppelraab, Horten XV and XVC, Kran- 
ich III, and the ES-49. 

Slingsby Type 34 Sky Single-Place 
Sailplane, England. T.A. Brown. 
tion Age, Vol. 18, No. 5, November, 1952, 
pp. 128-131, illus. 

Smolensk Motorless  Single-Rotor 
Trainer Helicopter-Glider, U.S.S.R. Sail- 
plane and Glider, Vol. 20, No. 9, Septem- 
ber, 1952, p. 19. 

Soaring in France; Gérard Pierre and 
the Fouga “C.M. 8-15.” Guy Borgé. 
Sailplane and Glider, Vol. 20, No. 10, 
October, 1952, pp. 2, 3, illus. 


Instruments 


Determination of the Velocity of Short 
Electromagnetic Waves by Interferom- 
etry. K. D. Froome. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physica! Sciences, Vol. 213, No. 
1112, June 5, 1952, pp. 123-141, illus. 
27 references. Construction and applica- 
tion of a microwave interferometer in 
which the beam divider and the fixed arm 
are enclosed in a wave guide. 

Micro-Interferometry for Surface Meas- 
urements. R. E. Sugg. Product En- 
gineering, Vol. 23, No. 8, August, 1952, 
pp. 156, 157, illus. Bausch and Lomb’s 
equipment for measuring fine finishes. 

Mechanical ‘‘Nose’’ Guards Jet Pro- 
duction. Aviation Age, Vol. 18, No. 5, 
November, 1952, pp. 69-71, illus. Mine 
Safety Appliance Company’s vapor an- 
alyzing and alarm instruments for safe- 
guarding turbojet-engine test cells and 
fuel tanks. 
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Research vs Industrial Instrumenta- 
tion. Delmas C. Little. Jnstruments (In- 
strument Society of America, Journal 
section), Vol. 25, No. 11, pp. 1587-1591, 
illus. 

Wrapping Up an Electronic Computer. 
Aviation Age, Vol. 18, No. 4, October, 
1952, pp. 9-11, illus. Ford Instrument 
Company's packaging system for easy 
installation of components. 

Development of an Automatic Counting 
Accelerometer. Cecil B. Phillips and 
Marvin J. Anderson. U.S., C.A.A., 
Technical Development Report No. 166, 
April, 1952. 12 pp.,illus. 1 reference. 

Automatic Flight with the (Lear) F-5. 
Jim Fahnestock. Skyways, Vol. 11, No. 
10, October, 1952, pp. 27, 53. 

Compensation of Feedback-Control Sys- 
tems Subject to Saturation. I, II. George 
C. Newton, Jr. Franklin Institute, Jour- 
nal, Vol. 254, Nos. 4, 5, October, Novem- 
ber, 1952, pp. 281-296; 391-413, illus. 
13 references. (Based on a Ph.D. the- 
sis.) Analytical and theoretical aspects. 

Eaker Sees Fully Avionic Plane by ‘60. 
Aviation Week, Vol. 57, No. 14, October 6, 
1952, pp. 54, 56, 59, illus. Advantages 
and problems of systematic design of auto- 
matic equipment for a given aircraft. 

Radar Orders Fly (Westinghouse) 
W-3A Autopilot. Philip Klass. Aviation 
Week, Vol. 57, No. 15, October 13, 1952, 
pp. 46, 49, 52, 57, 59, 60, 62, illus. Target 
tracking and other design features; their 
use on Lockheed F-94C. 

Sperry Weather. Sperry Review, Vol. 
3, No. 5, Autumn, 1952, pp. 5-12, illus. 
Company’s experience from 1913; auto- 
matic pilot, approach, and landing de- 
vices. 

Better Engine Controls Through Iso- 
Elastic. Aviation Age, Vol. 18, No. 3, 
September, 1952, p. 33, illus. Bendix 
Aviation, Eclipse-Pioneer Division's elec- 
trically actuated Magnesyn indicators 
fitted with calibrated compression springs 
made of temperature-compensated Iso 
Elastic alloy 

Ignition Analyzers Have Bright Future. 
Aviation Age, Vol. 17, No. 2, August, 
1952, pp. 28-30, illus. Experience with 
airborne, ground, and portable types. 

Modern Aircraft Fuel Gaging. Sanford 
Solarz. Aero Digest, Vol. 65, No. 3, 
September, 1952, pp. 40-42, 44, 46, 48, 50, 
52, 54-56, illus. 

Flight by Periscope. Stanley N. Ros- 
coe. Iilinois, University. Institute of Avia- 
tion, Aeronautics Bulletin, No. 9, 1951 
(Illinois, University, Bulletin, Vol. 48, No. 
55, 1951). 46 pp., illus. 9 references. 
Performing an instrument flight pattern 

Measurements of Temperature Varia- 
tions in the Atmosphere Near the Tropo- 
pause with Reference to Airspeed Cali- 
bration by the Temperature Method. 
Lindsay J. Lina and Harry H. Ricker, Jr 
U.S., N.A.C.A., Technical Note No. 2807, 
October, 1952. 23 pp., illus. 2 refer 
ences. 

Don’t Disconnect that Meter. R. B. 
Buckius. Instrumentation, Vol. 6, No. 3, 
Fourth Quarter, 1952 pp.30,31,illus. The 
Brown “Differential Converter’ flow- 
meter. 

A Meter for Timing the Flow of Very 
Small Volumes of a Gas. J. C. West- 
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moreland. U7.S., Research 
Memorandum No. 52109, October 17, 
1952. 17 pp., illus. 3 references. 

Rupture-Proof Bellows-Type Orifice 
Meters. A. I. Thompson. Jnstruments 
(Southern California Meter Association, 
Journal section), Vol. 25, No. 11, Novem- 
ber, 1952, pp. 1593-1596, illus. Construc- 
tion, operation, and characteristics of 
flowmeters; applicability over a wide 
range of differential and static pressure 

Several Combination Probes for Sur- 
veying Static and Total Pressure and Flow 
Direction. Wallace M. Schulze, George 
C. Ashby, Jr., and John R. Erwin.” U.S., 
N.A.C.A., Technica Vole No. 2830, 
November, 1952. 64 pp., illus. 6 refer 
ences. 

A Simplified Laboratory Flow-Rator. 
T. Purnanandam and $.S. Ghosh. Jndia, 
Institute of Science, Journal, Vol. 34, No. 2 
(Section A), April, 1952, pp. 179-184, 
illus. 3 references. All glass, of the 
variable area type 

The Gyro Compass Explained; A Non- 
Mathematical Exposition of the Principles 
of the North-Seeking Gyro. Sperry Re- 
view, Vol. 3, No. 5, Autumn, 1952, pp. 13 
17, illus. 

The Effects of Pure Red and Low-Color- 
Temperature White Instrument Lighting 
upon Dark-Adapted Visual Thresholds. 
Kenneth T. Brown and Walter F. Grether 
5: Air Fore é, Technical Re port No. 
6470, April, 1952. 18 pp., illus. 5 
references. 

Luminance Thresholds for the Resolu- 
tion of Visual Detail During Dark Adapta- 
tion. Jack L. Brown, Clarence H. 
Graham, Herschel Leibowitz, and How- 
ard B. Ranken U.S., Force, 
Technical Report No. 52-12, January, 
1952. 14 pp.,illus. 11 references. 

The Densities and Limiting Densities 
of Vapours. F. L. Casado, Doreen S 
Massie, and R. Whytlaw-Gray. Royal 
Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol 
207, No. 1091, July 23, 1951, pp. 483-495, 
illus. 11 references. Combination — of 
microbalance and multiple-point manom- 
eter for accurately comparing balancing 
pressures of vapors 

Development of a Photographic Instru- 
ment Recorder. Cecil Phillips. U.S., 
C.A.A., Technical Development Report No. 
163, February, 1952. 11 pp., illus. 

Four- and Eight-Channel Desynn Graph- 
ical Recorders. F. R. J. Spearman 
Gt. Brit., Aeronautical Research Council, 
Re ports and Memoranda No. 2636, 1952 
(March, 1948). 6 pp., illus. British In- 
formation Services, New York. $0.50. 


Precision Raster Sweep Oscillograph. 
H. B. Steinhauser. Electronics, Vol. 25, 
No. 8, August, 1952, pp. 212, 214, 216, 
218, 220, 222, illus 


Pulse Brightening Discrimination. 
A. L. Whitwell Electronic Engineering, 
Vol. 24, No. 294, August, 1952, pp. 362 
365, illus. Discriminator principle; ap- 
plication in a six-channel recorder. 

Selective Erasure of Magnetic Tape 
Cross-Talk. Robert Herr and Robert A 
von Behren. Electronics, Vol. 25, No. 8, 
August, 1952, pp. 114, 115, illus. 6 refer- 
ences. 
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Electric Servomechanisms in Design. 
Julius Y. Kaplan. Machine Design, Vol 
24, No. 7, pp. 157-162, 217, illus. (Based 
on a paper presented at the Greater N. Y 
Chapter Meeting, American Society of 
Tool Engineers, May, 1952.) Basic anal- 
ysis of closed-loop types. 

Extensometer Contacts Bolt Ends in 
Tensile Test. Product Engineering, Vol 
23, No. 9, September, 1952, pp. 140, 141, 
illus. 

Half-Wave Magnetic Servo Amplifier. 
Carroll W. Lufcy, A. E. Schmid, and P. \ 
Barnhart. Electronics, Vol. 25, No. 8, 
August, 1952, pp. 124, 125, illus. 

Simplifythg Servomechanism Design. 
John M. Embree and Stephen P. Higgins, 
Jr. Machine Design, Vol. 24, No. 9, 
September, 1952, pp. 183-185, 260, 262, 
264, 266, illus. (Based on a paper pre- 
sented at the Semiannual Meeting, 
American Society of Mechanical Engi 
neers, Cincinnati, June, 1952.) Coordi 
nated analysis of design components by us¢ 
of block diagrams. 

(Vickers) Hydraulic Servo Systems. 
Norton Williams. Aero Digest, Vol. 65 
No. 3, September, 1952, pp. 90, 92, 94, 96 
100, illus. 

Application of Electric-Resistance Strain 
Gauges to Strain-Measurement in Ply- 
Wood Faces of Sandwich Panels. J. Sol- 
vey and G. L. Belcher. Australia, D: 
partment of Supply, Aeronautical Researc/ 
Laboratories, Structures and Materials Not 
No. 198, June, 1952. 31 pp., illus. 

Electric Resistance Strain Gages. J. A 
Sweeney, Jr., and D. K. Schaeve. J/ 
chine Design, Vol. 24, No. 7, July, 1952, pp 
224, 226, 228, 230. (Based on a paper 
presented at the 4th Annual Meeting, 
American Institute of Electrical Engi 
neers, Special Conference on Machin 
Tools, Rockford, Ill., November, 1951 


A New Electric Resistance Strain 
Gauge for Large Strain. N. L. Svensson 
Australia, Department of Supply, Aero 
nautical Research Laboratories, Structure 
and Materials Note No. 193, September 
1951. 13 pp., illus. 


A 24-way High-speed Rotary Switch 
for Use in Static and Airborne Strain 
Gauge Measurements. D. H. Peirson 
Gt. Brit., Aeronautical Research Counc 
Reports and Memoranda No. 2232, 1951 
(November, 1946). 9 pp., illus. 4 refer 
ences. British Information Services, New 
York. $0.75. 

Properties of Strain Gauge Wires. 
R. P. Brown and N. L. Svensson. Aus- 
tralia, Department of Supply, Aeronautical 
Research Laboratories, Structures and Ma- 
terials Note No. 191, September, 1951 
12 pp., illus. 3 references. 

Temperature Measurement on Com- 
ponents Rotating at High Speeds. I 
Fournel and C. Douchet. (La Recherch: 
Aeronautique, No. 27, May-June, 1952 
pp. 33-38.) Engineers’ Digest, Vol. 13, 
No. 9, September, 1952, pp. 290-292 
illus. 6 references. 

A Dekatron Timer. J. McAuslan and 
kK. J. Brimley. Electronic Engineeri» 
Vol. 24, No. 295, September, 1952, pp 
408, 409, illus. 2references. To measure 
delay of detonators from 25 millisec. and 
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Nearly five centuries ago 
Leonardo Da Vinci invented 
this aerial screw—a forerunner 


of the present-day helicopter. 


an industry with imagination 


To serve this great industry there are many manufacturers 
with imagination and vision. Indiana Gear is such 
a company—a group of able craftsmen equipped 
with the best of tools and machines—producing 
the finest in precision parts. At 1.G.W. we accept the 
challenge of this and all other precision industries. 


We will match their visionary design 
with creative production. 


Indiana Gear fabricated this large steel ring 
gear for the main transmission of a recent 
model Sikorsky Helicopter without grinding 
and without heat treat distortion. Originally, 
the helical teeth on this gear were ground, but 


a necessary power increase overloaded the 
part and it failed. 

It was assumed to be impossible to success- f 
fully heat treat the unground teeth, but I.G.W. 
produced the part without distortion and the j t 
gear operated successfully. 


INDIANA GEAR WORKS, INC. - INDIANAPOLIS 7, INDIANA 
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planning... 


THE MAN IN THE COCKPIT! 


Since Korea multiplied an already heavy demand on our services, we at Eclipse- 
Pioneer have gone all-out to meet the new challenge. Besides greatly enlarging our 
own facilities, we’ve created a network of 23 complete unit sub-contractors and 
over 2300 first tier parts sub-contractors to help us deliver the goods. As a 
result, Eclipse-Pioneer production now stands at a record 514% of its pre- 
Korea level. But in all the acceleration of our plans ... in all the haste to 

catch up with demand. . . we’ve never lost sight of one all-important 

fact. Our first responsibility is to the man on the spot—the man 

whose efficiency and, indeed, whose life depend so largely on 

the precision operation of our instruments and accessories. 

Because we cannot compromise quality with the pilot, 

our responsibility goes far beyond just multiplying 

manpower, equipment and facilities. In other 

words, our timetable for growth must always be 

based on the maximum that can be accom- 


plished without sacrifice in the high quality of our / Ups Cy Fon CEL 
precision products! 


TETERBORO, NEW JERSEY + DIVISION OF 


WORLD'S LARGEST PRODUCER OF AVIATION INSTRUMENTS AND ACCESSORIES 
Export Sales: Bendix International Division 
72 Fifth Avenue, New York 11, N.Y. 


PRECISION PRODUCTS* Automatic Pilot and Flight Path Control Equipment ¢ Airplane and Engine Instruments « Flight and Naviga- 
MADE BY tion Instruments © Power Supply Equipment e Air Pressurization and Ice Elimination Equipment ¢ Engine 


Starting Equipment ¢ Oxygen Equipment ¢ Precision Components for Servomechanism and Computing 
ECLIPSE-PIONEER Equipment ¢ Sand, Permanent Mold and Die Castings of Magnesium and Aluminum « Plaster Mold Castings 
*Manufacturing capacity is now available for a great many models of these products. 
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Aircraft Vibration Research. D. M. 
Corke. Electronic Engineering, Electron- 
ics in Industry Supplement, Vol. 24, No. 
297, 1952, pp. 518-522, illus. 


Laws & Regulations 


Is Special Aviation Liability Legislation 
Essential? I, II. Edward C. Sweeney. 
Journal of Air Law and Commerce, Vol. 19, 
Nos. 2, 3, Spring, Summer, 1952, pp. 166 
183; 317-837. 3 references. 

The Legal Framework of Airport Opera- 
tions: L. Welch Pogue and James F. 
Bell. Journal of Air Law and Commerce, 
Vol. 19, No. 3, Summer, 1952, pp. 253 
273. 80 references. 

Airspace Sovereignty Over Certain In- 
ternational Waterways. David Morgan 
Hughes. Journal of Air Law and Com- 
merce, Vol. 19, No. 2, Spring, 1952, pp. 
144-151. 20 references. Status of the 
Panama and Suez Canals and of the Dar- 
danelles and Bosporus. 

Comments by ICAO Council on the 
Liability Limits in Article II of the Mexico 
City Draft of the Convention on Damage 
Caused by Foreign Aircraft to Third Par- 
ties on the Surface. Journal of Air Law 
and Commerce, Vol. 19, No: 2, Spring, 
1952, pp. 211-218. 2 references. 

ICAO and Other Agencies Dealing 
with Air Regulation. Eugene Pepin. 
Journal of Air Law and Commerce, Vol. 19, 
No. 2, Spring, 1952, pp. 152-165. 12 
references. 

The International Air Navigation Con- 
ference, Paris 1910. John Cobb Cooper. 
Journal of Air Law and Commerce, Vol. 19, 
No. 2, Spring, 1952, pp. 127-1438. 36 
references. 

Uniform Air Transport Documents and 
Conditions of Contract. J. G. Gazdik. 
Journal of Air Law and Commerce, Vol. 19, 
No. 2, Spring, 1952, pp. 184-208. 67 
references. 


Lighter-Than-Air 


Goodyear XZPN-1 Twin-Engined Non- 
Rigid Blimp. Aviation Age, Vol. 18, No. 
5, November, 1952, pp. 65-68, illus. 


Machine Elements 


Case History: (Thompson Products) 
Ball-Joint Suspension. James H_ Booth. 
SAE Journal, Vol. 60, No. 8, August, 1952, 
pp. 39-41, illus. (Based on a paper pre- 
sented at S.A.E., Annual Meeting, De- 
troit, January 18, 1952.) 

Equipment and Design; Thrift by De- 
sign. Charles Owen Brown. Industrial 
and Engineering Chemistry, Vol. 44, 
No. 10, October, 1952, pp. 85A, 86A, 88A, 
illus. Cooper Alloy Foundry Co.’s newly 
designed joint for iron pipe sizes up to 
8/5 in. 


Gasket Materials—Their Properties and 


Uses. Sidney G. Kelley, Jr. Materials’ 


& Methods, Vol. 36, No. 2, August, 1952, 
pp. 108-112, illus. 

Bolt Loading. . .Can Be Made Uni- 
form by New Technique and Thus Reduce 
Failures Caused by Erratic Effects of 
Torque Wrench. SAE Journal, Vol. 60, 
No. 8, August, 1952, p. 49, illus. (Based 
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on a paper presented at S.A.E., Canadian 
Section, Toronto, January 22, 1952.) 
How to Design Parts that Assemble and 


. Lock by Twisting. Product Engineering, 


Vol. 23, No. 8, August, 1952, pp. 162, 163, 
illus. 

How to Provide for Backlash in 
Threaded Parts. Clifford T. Bower. 
Product Engineering, Vol. 23, No. 9, 
September, 1952, pp. 154, 155, illus. 

Square and Hexagon Bolt Standards. 
H. W. Robb. Fasteners, Vol. 8, No. 3, 
1952, pp. 7-10, illus. 

Friction of Clean Metals and the In- 
fluence of Adsorbed Films. F. P. Bow- 
den and J. E. Young. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 208, 
No. 1094, September 7, 1951, pp. 311-325, 
illus. 16 references. 

Metallic Transfer Between Sliding 
Metals: an Autoradiographic Study. E. 
Rabinowicz and D. Tabor. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 208, No. 
1095, September 24, 1951, pp. 455-475, 
illus. 32 references. 

Converting Decimal Fractions to Actual 
Gear Ratios. Gerald Smithson. Product 
Engineering, Vol. 23, No. 8, August, 1952, 
pp. 158-161, illus. 4 references. 

Nomograph to Simplify Gear Tooth 
Calculations. W.:T. Winter. Product 
Engineering, Vol. 28, No. 9, September, 
1952, pp. 205, 207, 209, illus. 

Standardisation of Worm Gears. W. 
A. Tuplin. The Engineer, Vol. 194, No. 
5048, October 24, 1952, pp. 538-542, illus. 

The Mechanical Push-Pull—A Re- 
mote Control for Industrial Use. Howard 
Holmes. Product Engineering, Vol. 28, 
No. 8, August, 1952, pp. 152-155, illus. 

Helical Spring Design. N. Sag. Ma- 
chine Design, Vol. 24, No. 7, July, 1952, pp. 
153-156, illus. 2 references. Charts for 
determining properties of circular and rec- 
tangular section wire. 

Synthesis of a Nonlinear Dynamic 
Vibration Absorber. Robert E. Rober- 
son. Franklin Institute, Journal, Vol. 
254, No. 3, September, 1952, pp. 205-220, 
illus. 8 references. (Based on a Ph.D. 
thesis. ) 


Bearings 


Experimental Investigation of Eccen- 
tricity Ratio, Friction, and Oil Flow of 
Short Journal Bearings. G. B. DuBois 
and F. W. Ocvirk. U.S., N.A.C.A., 
Technical Note No. 2809, November, 1952. 
79 pp., illus. 7 references. 

Investigation of 75-Millimeter-Bore 
Deep-Groove Ball Bearings Under Radial 
Load at High Speeds. I—Oil-Flow Stud- 
ies. Zolton N. Nemeth, E. Fred Macks, 
and William J. Anderson. U.S., N.A.- 
C.A., Technical Note No. 2841, December, 
1952. 30 pp., illus. 10 references. 

Investigation of Wear and Friction 
Properties Under Sliding Conditions of 
Some Materials Suitable for Cages of 
Rolling-Contact Bearings. Robert L. 
Johnson, Max A. Swikert, and Edmond E. 
Bisson. (U.S., N.A.C.A., Technical 
Note No. 2384, 1951.) U.S., N.A.C.A., 
Report No. 1062, 1952. 12 pp., illus. 
11 references. Superintendent of Docu- 
ments, Washington. $0.20. 
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Lubrication and Cooling Studies of 
Cylindrical-Roller Bearings at High 
Speeds. E. Fred Macks and Zolton N. 
Nemeth. (U.S., N.A.C.A., Technical 
Note No. 2420, July, 1951.) U.S., N.A.- 
C.A., Report No. 1064, 1952. 15 pp., il- 
lus. 9 references. Superintendent of 
Documents, Washington. $0.20. 

Bearings, Lubricants, and Lubrication; 
A Digest of 1951 Literature. Mechanical 
Engineering, Vol. 74, No. 11, November, 
1952, pp. 885-891. 137 references. 

Effects of Solid Inclusions in Sleeve- 
Bearing Oil Supply. H. Grady Rylander. 
Mechanical Engineering, Vol. 74, No. 12, 
December, 1952, pp. 963-966, illus. 3 
references. 

Selecting the Right Journal Bearing 
Material. E. H. Scott, Jr.,and E. R. Boo- 
ser. Product Engineering, Vol. 23, No. 
9, September, 1952, pp. 119-126, illus. 
10 references. Requirements; summary 
of properties of materials. 

Torque Tester for Small Ball-Bearings. 
Product Engineering, Vol. 23, No. 8, 
August, 1952, p. 208, illus. 

The Use of Silver-Lead Alloys in Air- 
craft Bearings. T. R. Anantharaman. 
Mechanical Engineer, Bangalore, India, No. 
1, October, 1950, pp. 33-38. 7 references. 


Maintenance 


Better Lubrication for Airport Trucks. 
Avjation Age, Vol. 18, No. 4, October, 
1952, pp. 28, 29, illus. Experience with 
Shell Rimula Oil in fire trucks; upkeep 
economy aspects. 

Maintaining Airworthiness in Opera- 
tion. R. E. Hardingham. Royal Aero- 
nautical Society, Journal, Vol. 56, No. 503, 
November, 1952, pp. 819-840, _ illus. 
(The Eighth British Commonwealth and 
Empire Lecture.) Covers civil transport 
operations. 

MATS Flying Repair Shop. Aviation 
Age, Vol. 17, No. 2, August, 1952, p. 41, 
illus. Military Air Transport Service's 
mobile maintenance aircraft; methods 
and equipment. 


Repairing Reinforced Plastics. Aero 
Digest, Vol. 65, No. 2, August, 1952, pp. 
20-23, illus. Naval Air Development 
Center’s repair technique for radomes 
and other airborne electric equipment. 

SAC Purchasing Know How. Aviation 
Age, Vol. 18, No. 4, October, 1952, pp. 
118-121. Parts sales and service methods 
of the Southwest Airmotive Company. 

Test Equipment New Field. Julius 
Kendall. Aero Digest, Vol. 65, No. 3, 
September, 1952, pp. 114-126, illus. 
Greer Hydraulics, Inc.’s machine for air- 
craft inspection and maintenance. 


Materials 


Chemical Engineering Materials of Con- 
struction. Partial Contents: Aluminum 
Alloys, Harry W. Fritts. Ceramics, Fe- 
lix Singer. Elastomers, Harry L. Fisher. 
Fibers, C. S. Grove, Jr., Joseph L. Vodo- 
nik, and Robert S. Casey. Nickel and 
Nickel-Base Alloys, H. O. Teeple. Plas- 
tics, G. M. Kline and R. B. Seymour. 
Hard Rubber, Henry Peters. Stainless 
Steels and Other Ferrous Alloys, Walter 
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ACCELEROMETERS 
Linear Transmitting 


Many 


products... 


One Standard 


ANGULAR TRANSMITTERS 
Pitch, Yaw, Pitot Static 


GYROS 
Free Rate 
Vertical + Directional 


POTENTIOMETERS 
Low Torque * Many 
types and resistance 

values 


PRESSURE SWITCHES 
Absolute * Differential 


Gage 
“Instrument Quality 


PRESSURE TRANSMITTERS 
Absolute + Differential 


There is one characteristic common to all Ga Resist rent 
ge (Ness ance ype 


Giannini instruments—they are built to 
rigid, instrument-quality standards. They 
are instruments with an earned reputation 
of offering the utmost in mechanical and 


electrical fineness—resulting stand- 
1ess—resulting from outstand 


Intermittent Rotary 
Power 


ing craftsmanship and rigorous calibration, 
testing and inspection procedures. Your 
job requirements can be met or exceeded 
by Giannini IQ instruments. 


4 


For catalog and engineering data 
on these and other 
fine instruments write: 


TEMPERATURE DEVICES 
For high or low 
temperature 


( Giannini 


G. M. GIANNINI & CO., INC., PASADENA, CALIFORNIA. EAST ORANGE. NEW JERSEY 


FEBRUARY, 1953 


A. Luce. Tin and Its Alloys, Robert J 
Nekervis. Less Common Metals, L. F 
Yntema and Wilfred R. Bekebrede 
Industrial and Engineering Chemistry, \ ol 
44, No. 10, October, 1952, pp. 2285-2380, 
illus. 2038 references. Recent develop 
mentsin applications; tables of properties 


Helium: Bibliography of Technical 
and Scientific Literature From Its Dis- 
covery (1868) to January 1, 1947. Heury 
P. Wheeler, Jr., and Louise B. Swenarton 
U.S., Department of the Interior, Bure 
Vines, Bulletin No. 484, 1952. 76 pp 
2616 references. Superintendent of . Doc 
uments, Washington. $0.35 Break 
down by characteristics, chemistry, 
duction, and utilization 


High-Speed Airplanes of Future Need 
New Materials; Materials Applications of 
Tomorrow. Materials & Methods, Vol 
36, No. 4, October, 1952, pp. 130, 151 
illus 

Where Radioisotopes Are Finding In- 
dustrial Use. Philip O'Keefe. 

& Methods, Vol. 36, No. 3, September, 
1952, pp. 87-89, illus. Applications to r 
search, selection, and testing. 


Sandwich Construction and Core Ma- 
terials. V-—Section I: Some Physical 
Properties of an Extruded Cellular Cel- 
lulose Acetate; Section II: The Deter- 
mination of Poisson’s Ratio in Compres- 
sion of Certain Low Density Materials. 
W. J. Pullen. Gt. Brit., Aeronaut 
Research Council, Re ports and Memorane 
No. 2686, 1952 (April, 1947). 14 
illus. 2 references. British Information 
Services, New York. $1.00. 


Effects of Humidity During Fabrication 
of Polyester Laminates. John E. Wic: 
Dorothy C. Pons, and Benjamin M. Axil 
rod. (Based on U.S., N.A.C.A. Res 
Vemorandum No. 51021, 1951 
of Plastics Engineers, Journal, Vol. 8, No 
9, November, 1952, pp. 8-13, 27, il 
Includes tables of flexural strength pro 


erties 


Copper Sandwich. Canadian Aviation, 
Vol. 25, No. 8, August, 1952, p. 66 
American Cladmetals Co.’s Rosslyn 
Metal; jet- and piston-engine applications 


Ceramics & Ceramals 


Ceramic Coatings Solve High Tempera- 
ture Problems. John V. Long. S.-! 
Vational Aeronautic Meeting, Los An 
October 1-4, 1952, Preprint No. 821 
pp., illus. 14 references. 


New Ceramic Fiber: ... Resists High 
Temperatures. ..Is Excellent Insulator... 
(and) Has High Filtering Efficiency. 
Vaterials © Methods, Vol. 36, No 
September, 1952, pp. 94, 95, illus. Pre 
erties and applications of Carborund 
Co.’s Fiberfrax 


Surface Finishes Improve Performance 
of Technical Ceramics. Hans Thurnat 
Vaterials @ Methods, Vol. 36, No 
July, 1952, pp. 88-91, illus. 


Which Nondestructive Test for Finding 
Defects in Ceramic Parts? Henry \N 
Staats. Vaterials Methods, Vol 
No. 3, September, 1952, pp. 116 ) 
illus. (Based on a paper presented at 
Annual Meeting, Society for Non 
structive Testing, October, 1951. 
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Corrosion & Protective Coatings 


Anticorrosive Primers; Pigments and 
Vehicles Applicable to Magnesium. Al- 
len L. Alexander, Harold J. E. Segrave, 
Rodger Freriks, and J. E. Cowling. 
Industrial and Engineering Chemistry, 
Vol. 44, No. 10, October, 1952, pp. 2409 
2414. illus. 10 references 

Control Galvanic Corrosion. . .Stop 
Costly Failures. E. C. Reichard. Ma- 
terials & Methods, Vol. 36, No. 2, August, 
1952, pp. 83-86, illus. 8 references. 
Methods; types of coatings. 

Epoxide Resin Coatings Have Excellent 
Chemical Resistance, Adhesion (and) 
Abrasion Resistance Properties. T. R. 
Hopper. Materials & Methods, Vol. 36, 
No. 3, September, 1952, pp. 90-93, illus. 

Grease Feedability Reduces Fretting 
Corrosion. E. W. Herbeck, Jr., and R. F 
Strohecker. Aviation Age, Vol. 18, No. 3, 
September, 1952, pp. 6-16, illus. 20 


references. (Based on a paper presented 
it the Fretting Corrosion Symposium of 
the American Society for Testing Materi- 
ils, New York, 1952.) 

A Metallographic Study of Pitting Cor- 
rosion Induced in 2S Aluminum Alloy by 
Exposure to Tap Water. FE. C. Pearson, 
H. J. Huff, and R. H. Hay. Canadian 
Journal of Technology, Vol. 30, Nos. 10 
and 11, October-November, 1952, pp 
311-316, illus. (9 plates 17 refer 
ences 

Rubber-Base Coating Resists Abrasion 
at High Aircraft Speeds. Bernard G 
Floersch Materials & Methods, Vol. 36, 
No. 5, November, 1952, pp. 184, 186, 188, 
illus. Use on Ryan jet-engine external 
fuel tanks. 

Styrenation of Esters of Bisphenol- 
Epichlorohydrin Condensates. J. W. Mc- 
Nabb and Henry F. Payne. J/ndustrial 
and Engineering Chemistry, Vol. 44, No 
10, October, 1952, pp. 2394-2397, illus 
25 references. 

Aluminizing Protects Metals at Ele- 
vated Temperatures. L. E. Kunkler 
Materials & Methods, Vol. 36, No. 4, 
October, 1952, pp. 210, 212, 214, illus. <A 
ietal-spraying process. 

Chromate Protective Coatings. C. \\ 


Ostrander. Product Engineering, Vol. 25, 


No. 9, September, 1952, pp. 127-129, illus 

Corrosion. Mars G. Fontana. In 
dustrial and Engineering Chemistry, Vol 
44, No. 11, November, 1952, pp. 101A, 
102A, 104A, illus. Corrosion of 18-8S 
by nitric acid as a function of temperature 


Corrosion; Metals and Alloys for Han- 
dling Nitric Acid. Mars G.Fontana. Jn 
dustrial and Engineering Chemistry, Vol. 
14, No. 10, October, 1952, pp. 101A, 
102A, 104A, illus 

Hard Chromium Coatings for Ferrous 
Parts. G.A.Samuel. Product Engineer 
ng, Vol. 23, No. 8, August, 1952, pp. 164 
166, illus 

An Indentation Meter for Paint. | 
Hoekstra and J. A.W. van Laar. (Philips 
Technical Review, Vol. 13, No. 12, June, 
1952, pp. 352-359.) Engineers’ Digest, 
Vol. 13, No. 8, August, 1952, pp. 249, 250, 
illus 

Reduction of Wear and Corrosion by 
Suitable Design and Choice of Materials 
O. Niezoldi. (Konstruktion, Vol. 4, No. 
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MAKES HISTORY... 


WITH THE FIRST SUCCESSFUL 


TEST CELL FOR SILENCING AIRCRAFT 
PROPELLER TEST NOISE 


3 
A & 
® 
® 
e 


— Sound Control, collaborating with engineers of Hamilton 
Standard, Division of United Aircraft Corporation, installed at 
Hamilton in 1956 what is believed to be the first successful acoustical 
test cell in the United States. The photograph is of interest because 
it points up so dramatically the extent of present day progress. 

The aircraft industry has made phenomenal strides since 1936, with 
a tremendous increase in horsepower and thrust, and an even greater 
increase in noise. ISC has paralleled these developments with constantly 
improved materials and techniques . . . and has continually added to 
its engineering skill and experience. 

A recent example is ISC’s new CERAM-ACousTIC heat- and corrosion- 
resistant treatment. An exclusive baked-on ceramic coating, which may 
be applied to ISC’s “Soundmetal” panels, or to the new and revolu- 
tionary *Soundstream ® units, ig withstands extreme temperatures 
without the need for cooling water. 

ISC will design, engineer, manufacture and erect complete testing 
facilities, tailored to meet your specific requirements. Put ISC’s “Silence 
Service” to work for you. 

Foreign Licensees: Cementation (Muffelite) Limited, London 

Les Travaux Souterrains, Paris 
*Developed by BLEN Corporation engineered, 


‘ manufactured and installed by ISC. 
ecdtestrial Q ound ontrol Inc. 
45 Granby Street, Hartford 12, Conn. 


2119 SO. SEPULVEDA BLVD., LOS ANGELES, CALIF. 


Cal 
| 
| 
| 
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5, May, 1952, pp. 145-148.) Engineers’ 
Digest, Vol. 13, No. 8, August, 1952, pp. 
245, 246, illus. 

Silver and Gold Plated Parts Meet 
Tough Specifications. T. C. Du Mond. 
Materials & Methods, Vol. 36, No. 5, 
November, 1952, pp. 114, 115, illus. 

Some Newer Organic Protective Coat- 
ings. David Busker. Product Engineer- 
ing, Vol. 23, No. 8, August, 1952, pp. 167— 
174, illus. 18 references. Properties and 
applications of resin-base finishes. 


Metals & Alloys 


The Fulmer Research Institute. The 
Engineer, Vol. 194, No. 5046, October 10, 
1952, p. 496, illus. Metallurgical research 
activities. 

The Creep of Metals Under Interrupted 
Stressing. A.J.Kennedy. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 213, No. 
1115, July 22, 1952, pp. 492-506, illus. 
18 references. a 

The Ductility of Metals in Creep-Rup- 
ture Tests. H.H. Bleakney. Canadian 
Journal of Technology, Vol. 30, No. 12, 
December, 1952, pp. 340-351, illus. 14 
references. 

Effects of Cyclic Loading on Mechanical 
Behavior of 24S-T4 and 75S-T6 Aluminum 
Alloys and SAE 4130 Steel. C. W. Mac- 
Gregor and N. Grossman. U.S., N.A.- 
C.A., Technical Note No. 2812, October, 
1952. 53 pp., illus. 4 references. 

The Flow of Polycrystalline Metals 
Under Simple Shear. E. N. da C. An- 
drade and K. H. Jolliffe. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 213, 
No. 1112, June 5, 1952, pp. 3-26, illus. 
11 references. 

Catalysis on Evaporated Metal Films. 
I—The Efficiency of Different Metals for 
the Reaction Between Ammonia and 
Deuterium. C. Kemball. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 214, 
No. 1118, September 23, 1952, pp. 413- 
426, illus. 27 references. 

Investigation of Statistical Nature of 
Fatigue Properties. E. Epremian and R. 
F. Mehl. U.S., N.A.C.A., Technical 
Note No. 2719, June, 1952. 119 pp., 
illus. 50 references. Survey of all as- 
pects of the subject and review of the 
literature. 

Magnetic Properties of Some Paramag- 
netic Crystals at Low Temperatures. 
Bhagawati Charan Guha. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 206, 
No. 1086, May 7, 1951, pp. 353-373, illus. 
10 references. 

Slip Planes and the Energy of Disloca- 
tions. B. Chalmers and Ursula M. 
Martius. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and 
Physical Sciences, Vol. 213, No. 1113, 
June 24, 1952, pp. 175-185, illus. 29 
references. 

Some Magnetic Properties of Metals. 
III—Diamagnetic Resonance. IV—Prop- 
erties of Small Systems of Electrons. R. 
B. Dingle. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and 
Physical Sciences, Vol. 212, No. 1108, 
April 8, 1952, pp. 38-65. 18 references. 
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The Thermionic Constants of Metals 
and Semi-Conductors. I-—Graphite. S. 
C. Jain and K. S. Krishnan. Royal 
Society (London), Proceedings, Series A, 
Mathematical.and Physical Sciences, Vol. 
213, No. 1113, June 24, 1952, pp. 148 
157, illus. 29 references. 

The Valencies of the Transition Ele- 
ments in the Metallic State. W. Hume- 
Rothery, H: M. Irving, and R. J. P. 
Williams. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and Phys- 
ical Sciences, Vol. 208, No. 1095, Sep- 
tember 24, 1951, pp. 431-443, illus. 29 
references. 

How Lead-Clad Steel and Copper Ex- 
tend Lead Applications. Alfred P. Knapp. 
Materials & Methods, Vol. 36, No. 4, 
October, 1952, pp. 115-117, illus. 


Light Versus Heavy Metals and Alloys. 
J. Balachandra. Mechanical Engineer, 
Bangalore, India, No. 1, October, 1950, pp. 
44-49. 11 references. Includes tables of 
basic data. 

Solving Problems in Materials. T. S. 
Fuller. American Society for Testing 
Materials, Bulletin, No. 185, October, 
1952, pp. 51-62, illus 

Aid for the High-temperature Designer. 
James Miller. General Electric Review, 
Vol. 55, No. 6, November, 1952, pp. 51 
53, illus. New parameter to predict be- 
havior of materials at high temperature; 
rupture characteristics of metals. 


General Purpose High Temperature 
Alloys; What They Can Do, Where to Use 
Them. Kenneth Rose Materials & 
Methods. Vol. 36, No. 4, October, 1952, 
pp. 103-107, illus 


The Heat’s on Aero Engineers. SAE 
Journal, Vol. 60, No. 8, August, 1952, pp. 
47—49, illus. Heat-resistant materials re- 
quirement for supersonic aircraft. 


High Temperature Metallurgy. Ber- 
nard P. Planner. Ryan Reporter, Vol. 
13, No. 5, August 1, 1952, pp. 16, 17, 24, 
25, illus. Evaluation of properties and 
requirements; applications. 

Machining High Temperature Alloys. 
P. G. DeHuff and D. C. Goldberg. Ma- 
chine Design, Vol. 24, No. 9, September, 
1952, pp. 270, 272, 274, 277, 278. (Based 
on a paper presented at the 20th Annual 
Meeting, American Society of Tool En- 
gineers, March, 1952 Physical prop- 
erties; jet-engine applications. 

New High Temperature Alloy. Ma- 
terials & Methods, Vol. 36, No. 2, August, 
1952, pp. 98, 99, illus. Characteristics 
and applications of Hastelloy X; com- 
parison with Multimet (N155) alloys 


Powder Metallurgy Parts in High Tem- 
perature Applications. Julius J. Har- 
wood. Materials & Methods, Vol. 36, 
No. 2, August, 1952, pp. 87-91, illus. 10 
references. Also available in Engineers’ 
Digest, Vol. 13, No. 10, October, 1952, pp. 
334-356, illus. (Based on a paper pre- 
sented at the Eighth Annual Meeting, 
Metal Powder Association, April, 1952.) 
New developments; 
components. 


ipplications in jet 


Practical Applications of Hot Pressing. 
Jerome F. Kuzmick. Materials & Meth- 
ods, Vol. 36, No. 1, July, 1952, pp. 
84-87, illus. Molding metal powders. 


Metals & Alloys, Ferrous 


Effect of Chemistry and Section Size on 
Properties of Ductile Iron. D. J. Reese, 
F. B. Rote, and G. A. Conger. SAE 
Quarterly Transactions, Vol. 6, No. 3, 
July, 1952, pp. 385-394, illus. (Paper 
presented at S.A.E., Annual Meeting, 
Detroit, January 14, 1952.) 

Effects of Slag Inclusions in Carbon 
Steels on Their Fatigue Strength. Tadasi 
Isibasiand Tsunemi Uryu. Kyushu Uni- 
versity, Japan, Research Institute for Ap- 
plied Mechanics, Reports, Vol. 1, No. 3, 
July, 1952, pp. 107-115, illus. 
ences. 

An Engineering Method for Estimating 
Notch-Size Effect in Fatigue Tests on 
Steel. Paul Kuhn and Herbert F. Hard- 
rath. U.S., N.A.C.A., Technical Note No. 
2805, October, 1952. 35 pp., illus. 22 
references 

The Iron-Nitrogen System: the Prep- 
aration and the Crystal Structures of 
Nitrogen-Austenite (7) and Nitrogen- 
Martensite (a’) K. H. Jack. Royal 
Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol. 
208, No. 1093, August 22, 1951, pp. 200 
215, illus. 42 references. 

The Occurrence and the Crystal Struc- 
ture of a”-Iron Nitride; a New Type of 
Interstitial Alloy Formed During the 
Tempering of Nitrogen-Martensite. K 
H. Jack. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and 
Physical Sciences, Vol. 208, No. 1093, 
August 22, 1951, pp. 216-224, illus. 11 
references. 

Some Experiments on the Resistance of 
Metals to Fatigue under Combined 
Stresses. I, II. HI. J. Gough, H. V. 
Pollard, and W. J. Clenshaw. Gt. Brit., 
Aeronautical Research Council, Reports 
and Memoranda No. 2522, 1951 (June 28, 
1949). 141 pp., illus. 31 references. 
British Information Services, New York. 
$10.25. 

Some Problems in the Analysis of Steels 
by X-ray Fluorescence. E. Gillam and H. 
T. Heal. British Journal of Applied 
Physics, Vol. 3, No. 11, November, 1952, 
pp. 353-358, illus. 3 references. 

Better Engine Controls Through Iso- 
Elastic. Aviation Age, Vol. 18, No. 3, 
September, 1952, p. 38, illus. Charac 
teristics of Chattilon and Sons’ tempera- 
ture-compensated Iso-Elastic alloy; com- 
parison with stainless steel. 

Choosing Alternate Steels. H. B. 
Knowlton. Machine Design, Vol. 24, 
No. 7, July, 1952, pp. 217, 218, 220, 222, 
224. (Based on a paper presented at the 
S.A.E., Annual Meeting, Detroit, Jan- 
uary, 1952.) Causes of failure and other 
factors. 

Factors in Selecting Stainless Steels. 
Basil T. Lanphier. Machine Design, 
Vol. 24, No. 7, July, 1952, pp. 112-128, 
illus. 3 references. Economic, conserva 
tion, utility, and efficiency considerations 

Materials & Methods Manual No. 85: 
Tool Steels: Uses, Types, Treatments. 
T. C. DuMond. Materials & Methods, 
Vol. 36, No. 2, August, 1952, pp. 113 
128, illus. 

Materials & Methods Manual No. 87: 
Carburizing of Steels. John L. Everhart 
Materials & Methods, Vol. 36, No. 4, 
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AERONAUTICAL ENGINEERING 


Light Castings . . . These piston 
rings are produced in Ni- 
Resist for engines used in 
corrosive service. 


Investigate NI-RESIST... 


No other cast metal provides 
such a unique combination of 
useful engineering properties 


NI-RESIST® is available nationwide in 5 basic types 
to meet a variety of industrial demands: resistance 
to corrosion, heat and wear; strength and toughness; 
good machinability; high electrical resistance and non- 
magnetic characteristics ... as well as heat conduc- 
tivity and controlled thermal expansion. 


At the present time, nickel is available for the produc- 
tion of Ni-Resist and other alloys containing nickel, for 
end uses in defense and defense supporting industries. 
The remainder of the supply is available for some 
civilian applications and governmental stockpiling. 


Medium Castings . . . Free from 
tendencies to corrode, com- 
minutor parts cast in Ni- 
Resist lengthen life of sew- 
age disposal equipment. 


Heavy Castings . . . Casing, outer column 
and discharge head of this 14-ton 
pump are cast in Ni-Resist for re- 
sistance to salt water and other cor- 
rosive media. 


THE INTERNATIONAL NICKEL COMPANY, 


EASTERN SECTION... 


Abrasive Alloy Castings Co. 
Bridgeboro, N. J 


American Abrasive Metals Co. 
Irvington, N. J. 

American Brake Shoe Co. 

230 Park Avenue 

New York 17, N. Y. 


American Brake Shoe Co. 
Engineered Castings Division 
10 Mt. Read Blvd. 
Rochester 11, N. Y. 


American Chain & Cable Co., Inc. 
Acco Casting Division 
Reading, Pa. 


The Baldwin-Lima-Hamilton Corp. 
Eddystone Division 

Paschall P. O. 

Philadelphia 42, Pa. 


Barnett Foundry & Machine Co. 
536 Lyons Avenue 

Irvington, N. J. 

Curtiss-Wright Corp. 

Metals Processing Division 

162 Grider Street 

Buffalo 11, N. Y. 


Hunt-Spiller Manufaciuring Corp. 
383 Dorchester Avenue 
South Boston 27, Massachusetts 


Janney Cylinder Co. 

7425 State Road 
Philadelphia 36, Pa. 

Koppers Company, Inc. 
Metal Products Division 
Bush & Hamburg Streets 
Baltimore 3, Maryland 
Kutztown Foundry & Machine Corp. 
Kutztown, Pa. 

Montague Machine Company 
Turners Falls, Massachusetts 
Olney Foundry, Link-Belt Co. 
180 W. Duncannon Avenue 


.Philadelphia 20, Pa. 


The Richmond Foundry 
& Mfg. Co., Inc. 

Hermitage Road 

Richmond 20, Illinois 

The Taylor & Fenn Co. 

Saville Street 

Windsor, Connecticut 


Weatherly Foundry & Mfg. Co. 
Weatherly, Pa. 


MIDDLE SECTION... 


American Brake Shoe Co. 
Electro-Alloys Division 

1936 Taylor Street 

Elyria, Ohio 

American Cast Iron Pipe Co. 
P. O. Box 2603 

Birmingham 2, Alabama 


Baker Perkins, Inc. 
1000 Hess Street 
Saginaw, Michigan 
Carondelet Foundry Co 
2101 S. Kingshighway 
St. Louis 10, Mo. 


Chicago Hardware Foundry Co. 
2500 Commonwealth Avenue 
North Chicago, Illinois 
DeZurik Shower Co. 

Foundry Division 

Sartell, Minnesota 

Duluth Brass Works Co. 

5002 Ramsey Street 

Duluth, Minnesota 
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gP”-SQURCES OF SUPPLY FOR NI-RESIST CASTINGS 


The Duriron Co., Inc. 
Dayton 1, Ohio 
Engineering Castings, Inc. 
405 South Linden 
Marshall, Michigan 


The Fahralloy Company 
150th St. & Lexington Ave. 
Harvey, Illinois 


Frank Foundries Corp. 
2020 Third Avenue 
Moline, Illinois 


The Hamilton Foundry 
& Machine Co. 

1551 Lincoln Avenue 

Hamilton, Ohio 


Kingsport Foundry & Mfg. Corp. 
East Sullivan and Main Streets 
Kingsport, Tennessee 


Michiana Products Corp. 
P. O. Box 302 
Michigan City, Indiana 


Michigan Steel Casting Co. 
1999 Guoin Street 
Detroit 7, Michigan 


Moran Flexible Joint Co., Inc. 
215 West Main Street 
Louisville 2, Kentucky 


Reda Pump Co. 
Bartlesville, Oklahoma 


Ross-Meehan Foundries 
1601 Carter Street 
Chattanooga 1, Tennessee 


St. Paul Foundry & Mfg. Co. 
500 Como Avenue 
St. Paul 3, Minnesota 


Service Foundry Division 
Avondale Marine Ways, Inc. 
416 Erato Street 

New Orleans 13, Louisiana 


Shenango-Penn Mold Co. 
Dover, Ohio 


Standard Brass & Mfg. Co. 
P. O. Box 1469 
Port Arthur, Texas 


The Sterling Foundry Co. 
Wellington, Ohio 


Texaloy Foundry Co. 
1407 Hoefgen Avenue 
San Antonio 3, Texas 


The W. S. Tyler Co. 
3615 Superior Avenue 
Cleveland 14, Ohio 


Wells Manufacturing Co. 
7800 North Austin Avenue 
Skokie, Illinois 


WESTERN SECTION... 


Centrifugal Casting Co. 
3245 Cherry Avenue 
Long Beach 7, California 


Dameron Metal Sales Co. 
927 South Sante Fe Avenue 
Compton, California 


Electric Steel Foundry Co. 
2141 North West 25th Avenue 
Portland 10, Oregon 

Pacific Foundry Co., Ltd. 
3100 19th Street 

San Francisco 10, California 
Stanley Foundries 

6009 Sante Fe Avenue 
Huntington Park, California 
Utility Steel Foundry 

3320 East Slauson Avenue 
Vernon (L. A.) California 


67 WALL STREET 
NEW YORK 5, N.Y. 


nN1 
ler- i 

ing 
on 
of 
en- 
uc- 
the 
> of 
— 
so- | 

D8 
85: 
nts. 
= | NC 


108 AERONAUTICAL 


October, 1952, pp. 135-150, illus. Meth- 
ods; heat treatment; properties and ap- 
plications; causes of defects. 

Materials Engineering File Facts No. 
231: Summary of Standard Specifica- 
tions for Steel Castings. Materials © 
Methods, Vol. 36, No. 1, July, 1952, pp. 
121, 123 

Materials Engineering File Facts No. 
234: Approximately Equivalent American 
and British Steel Specifications (Based on 
Composition). “Materials & Methods, Vol. 
36, No. 2, August, 1952, p. 135. 

Materials Engineering File Facts No. 
235: Materials Data Sheet; Manganese- 
Silicon and Manganese-Nickel-Chro- 
mium-Molybdenum Steels. AMJaterials 
Vethods, Vol. 36, No. 3, September, 1952, 
p. 139. 

Materials Engineering File Facts No. 
236: Properties of Commonly Used 
Spring Materials. & Methods, 
Vol. 36, No. 3, September, 1952, pp. 141, 
143 

Materials Engineering File Facts No. 
237: Comparative Specifications for Alloy 
Steels. Materials & Methods, Vol. 36, 
No. 4, October, 1952, pp. 153, 155, 157. 
U.S. military, aeronautical, and 
federal requirements. 

New Titanium-Boron Alloy Steel Shows 
Promise for Jets and Rockets. John L. 
Everhart. JJaterials Methods, Vol. 36, 
No. 3, September, 1952, pp. 96-98, illus. 
5 references. 

Precipitation Hardening Steels Show 
Advantages in Aircraft. Gordon A. Fair- 
bairn. S.A.E., National Aeronautic 
Meeting, Los Angeles, October 1-4, 1952, 
Preprint No. 829. 8 pp., illus. 

Use of High Tensile Steels in Aircraft. 
C.H. Stevenson. S.A.FE., National Aero 
nautic Meeting, Los Angeles, October 1-4, 
1952, Preprint No. 828. 4 pp., illus 


other 


Metals & Alloys, Nonferrous 


Anomalous Paramagnetism of Copper 
Acetate. B. Bleaney and k. D. Bowers 
Royal Society (London), Proceedings, Se 
ries A, Mathematical and Physical Sciences, 
Vol. 214, No. 1119, October 9, 1952, pp. 
451-465, illus. 19 references. 

Penetration of Magnetic Fields into 
Superconductors. on 
Thin Films of Tin, Lead and Indium. 
J. M. Lock. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 208, No. 1094, 
September 7, 1951, pp. 391-408, illus. 18 
references. 

The Spontaneous Magnetization of 
Cobalt. H. P. Myers and W. Sucksmith. 
Royal Society (London), Proceedings, Se 
ries A, Mathematical and Physical Sciences, 
Vol. 207, No. 1091, July 28, 1951, pp. 
127-446, illus. 13 references. 

Multi-Oscillator Processes in the Scat- 
tering of Neutrons by Crystals. G. L. 
Squires. Royal Society (London), Pro 
ceedings, Series A, Mathematical and Phys 
ical Sciences, Vol. 212, No. 1109, April 22, 
1952, pp. 192-206, illus. 12 references. 
Results obtained for nickel and magne 
sium. 


The Reaction of Methane and Deute- 


rium on Evaporated Nickel Catalysts. C. 
Kemball. Royal Society (London), Pro- 
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ceedings, Series A, Mathematical and 
Physical Sciences, Vol. 207, No. 1091, 
July 23, 1951, pp. 539-554, illus. 12 
references. 

The Work Functions of Copper, Silver 
and Aluminium. E. W_ J. Mitchell and 
J. W. Mitchell Roya SOC iety (London), 
Proceedings, Seri 1, Mathematical and 
Physical Sciences, Vol. 210, No. 1100, 
December 7, 1951, pp. 70-84, illus. 22 
references 

Chromium Carbide Meets Many In- 
dustrial Needs. J. D. Kennedy. Ja 
terials & Methods, Vol. 36, No. 2, August, 
1952, pp. 166, 168, 170, 172, 174, illus 
Corrosion- and heat-resistant properties 

Hard Metal Carbides. E. G. Rama- 
chandran and M. V. Patankar. Jechani 
cal Engineer, Banga India, No. 1, 
October, 1950, pp. 26-28. Tungsten, 
tantalum, and titanium properties; ap 
plications. 

Tungsten Carbide by Pyrolysis of Tung- 
sten Hexacarbonyl. Dallas T. Hurd, H 
R. McEntee, and P. H. Brisbin. Jn 
dustrial and Engineering Chemistry, Vol 
44, No. 10, October, 1952, pp. 2482-2435, 
illus. 7 references 

Versatile New Fiber Insulates Jets. 
Aviation Age, Vol. 18, No. 4, 
1952, pp. 24-27, illus 
and applications of the 
Company’s Fiberfrax 

Hafnium Metal—Its Properties and 
Future. John L. Everhart. aterials & 
Methods, Vol. 36, No. 5, November, 1952, 
pp. 95-97, illus Compari 
son with zirconium and titanium. 

Indium Alloys Finding Important Com- 
mercial Use. R.I. Jaffee and S. Margue- 
rite Weiss. A/aterials & Methods, Vol. 36, 
No. 3, September, 1952, pp. 113-115, illus 
10 references application in 
bearings, solders, and glass sealing alloys 

Materials Engineering File Facts No. 
239: Materials Data Sheet; Lead-Base 
Babbits. Materials & Methods, Vol. 36, 
No. 5, November, 1952, pp. 145, 147. 

Tantalum. N. R. Srinivasan. 
chanical Engineer, Bangalore, India, No 
1, October, 1950, pp. 29-82. 23 refer 
Characteristics 
compounds 

Peak Coercive Force in Navy Magnet. 
Aviation Age, Vol. 18, No. 4, October, 
1952, pp. 29-31, illus 
erties and applications 

The Effects of Re-Heat Treatment and 
Overheating on the Fatigue Properties of 
24S Aluminium Alloy. J. Y. Mann 
Australia, Department of Supply, Aeronau 
tical Research Laboratories, Report Vo 
SM. 185, December, 1951. 15 pp., illus 
7 references 

The Inelastic Scattering of Very Slow 
Neutrons by Aluminium. J. M. Cassels 
Royal Society (Londo Proceedings, Se 
ries A, Mathematical and Physical Sciences, 
Vol. 208, No. 1095, September 24, 1951, 
pp. 527-534, illus. 9 references 

“Today’s Aluminum Aircraft Alloys.’’ 
J. A. ‘Nock, Jr. 
nautic Meeting, I lngeles, 
1-4, 1952, Preprint No. 830. 29 pp., illus 
12 references 

Rare Earth Metals Improve Elevated 
Temperature Properties of Magnesium 
Castings. Mec Donald Vaterials 
& Methods, Vol. 36, No. 1, July, 1952, pp 
162, 164, 166, illus 


October 
Characteristics 
Carborundum 


6 references 
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Alloyed-Titanium Tooling. James Jo 


seph. Aero Digest, Vol. 65, No. 2, Au 
gust, 1952, pp. 17-19, illus. Major prob- 
lems. 


Application of Titanium to Aircraft 


Engines. H. H: Hanink. 

tional Aeronautic Meeting, New 
A pril 21-24, 1952, Preprint No. 755. 1 
pp., illus. Includes tables of cost id 


weight analysis and nominal compositions 
of components 

Titanium: Expensive Weight Saver. 
H. H. Hanink. SAE Journal, Vol. 69, 
No. 8, August, 1952, pp. 25-30, illus 
(Based on a paper presented at S.A_] 
National Aeronautic Meeting, New York, 
April 21, 1952.) Basic properties; t 
and piston-engine applications; design 
problems 

Titanium Specs; Air Industry Takes 
Step Toward Standardization.... \\Vil 
liam J. Coughlin. Aviation Week, Vol 
No. 14, October 6, 1952, p. 18, illus 


Nonmetallic Materials 


Electronic Levels in Simple Conjugated 
Systems. II—Butadiene. III—The Sig- 
nificance of Configuration Interaction. C 
A. Coulson and Juliane Jacobs. R 
Society (London), Proceedings, Serie 
Mathematical and Physical Sciences, Vol 
206, No. 1086, May 7, 1951, pp. 287-296 
297-308, illus. 31 references. 

The Frequencies and the Anharmonici- 
ties of the Normal Modes of Oscillation of 
Alkali Halide Crystals. I—Lattice Os- 
cillations. II-—-Low-Frequency Acoustic 
Modes. Kk. S. Krishnan and Sanat Ku 
mar Roy. Royal Society (London), P? 
ceedings, Series A, Mathematical and Phy 
ical Sciences, Vols. 207, 210, Nos. 1091, 
1103, July 23, 1951, January 22, 1952, pp 
147-460; 481-497, illus. 31 references 

Pressed and Sintered Nylon Powder 
Parts; A New Development. ... Loui 
L. Stott and Laurence R. B. Hervey 
Materials © Vethods, Vol. 36, No. 4, Octo 
ber, 1952, pp. 108-111, illus. 
ipplication in bearings, gears, cams, 
other industrial products 

Properties and Composition of Glass 
Determined by Flow Measurements. IP 
Gilard, Jr. (Revue Universelle des Ais 
Sth Series, Vol. 8, No. 8, August, 1952, 
pp. 320-324.) Engineers Digest, Vol 
13, No. 10, October, 1952, pp. 346, 347, 
illus 

Sorption and Surface Diffusion in Po- 
rous Glass. R. M. Barrer and J. A. Barri¢ 
Royal Society (London), Proceedings, 
ries A, Mathematical and Physical Scie) ; 
Vol. 213, No. 1113, June 24, 1952, pp 
250-265, illus. 20 references. 

The Structure of Synthetic Polypep- 
tides. III--The Molecular Configura- 
tions and Physical Properties of Some Re- 
generated Synthetic Polypeptides. C. 1! 
Bamford, W. E. Hanby, and F. Happey 
Royal Society (London), Proceedings, 
ries A, Mathematical and Physical Scie) 
Vol. 206, No. 1086, May 7, 1951, pp 
124, illus. 14 references. 

A Theoretical Treatment of Cation Ex- 
changers. I—-The Prediction of Equilib- 
rium Constants from Osmotic Data. |! 
Glueckauf. IIl—Equilibria Between an 
Ion Exchanger and an Aqueous Solution 
with a Common Cation. J. F. Duncan 
Royal Society (London), Proceedings, 
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BOEING 
B-47 STRATOJET 


wih 
WITTEK 


HOSE CLAMPS 


STANDARD OF THE INDUSTRY 
FOR OVER A QUARTER CENTURY 


WITTEK MANUFACTURING COMPANY 
4305-15 WEST 24TH PLACE « CHICAGO 23. ILLINOIS 


AN737-TW TYPE WWD (Tangential—with one-piece housing) 
AN737-RM TYPE FBSS (Radial—with floating bridge) 
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SUB-MINIATURE INDICATOR ASSEMBLIES 


A great aid to your miniaturization program 


MOUNT IN 15/32” HOLE 
ALL LENS COLORS 


Easy lamp replacement 
with any midget flanged 
base lamp types 


Complete blackout 
ACTUAL or semi-blackout uy) ACTUAL 


SIZE SIZE 
NON-DIMMING dimmer types MECHANICAL 
No. 8-1930-621 DIMMER 


No. 11-1930-621 


THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 


REPLACE 
WITH THIS 


PLASTIC PLATE (EDGE) LIGHT ASSEMBLIES | 


AIR FORCE and BUREAU of AERONAUTICS 
MIL-L-7806 DRAWING MS-25010 


DIALCO No. TT-51 (Red filter-black top) 
... or, No. TT-51A, complete with No. 327 Lamp 


ALSO MADE 
with other filter colors eee 
and with light-emitting A. 

top (for indication) 


ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 
ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 

SAMPLES ON REQUEST —NO CHARGE 


Foremost Manufacturer of Pilot Lights 
§ 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 


ACTUAL SIZE 
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ries A, Mathematical and Physical Sciences, 
Vol. 214, Nos. 1117, 1118, August 21, 
September 23, 1952, pp. 207-225; 344-355, 
illus. 24 references. Analysis of ion- 
exchange phenomena in natural and syn 
thetic materials. 

Nylon—Its Properties and Applications. 
Robert Lurie. Materials & Methods, Vol 
36, No. 1, July, 1952, pp. 79-83, illus. 7 
references. 

What’s New in Adhesives. Kenneth 
Rose. Materials & Methods, Vol. 36, 
No. 4, October, 1952, pp. 132-134, illus 
Types; techniques of application. 

Aspects of Polymerization at High Pres- 
sures. F. M. Merrett and R. G. W. Nor 
rish. Royal Soc iety (London) Proceedings, 
Series A, Mathematical and Physical Sci- 
ences, Vol. 206, No. 1086, May 7, 1951, pp 
309-334, illus. 22references. Analysis of 
vinyl co:npounds. 

The Copolymerization of Styrene and 
Sulphur Dioxide. I—Properties and 
Composition of the Copolymer, and Evi- 
dence for the Existence of a Styrene /Sul- 
phur Dioxide Complex. II—The Kinet- 
ics of Polymerization. W. G. Barb 
Royal Society (London), Proceedings, S 
ries A, Mathematical and Physical Science 
Vol. 212, Nos. 1108, 1109, April 8, 22, 
1952, pp. 66-80; 177-192, illus. 40 
references 

The Photo-Degradation of Polymethyl- 
methacrylate. I—The Mechanism of 
Degradation. P. R. E. J. Cowley and 
H. W. Melville. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 210, No. 1103, 
January 22, 1952, pp. 461-481, illus. 13 
references. 

Studies in Chain Transfer. II-—Cat- 
alyzed Polymerization of Methyl Meth- 
acrylate. Sadhan Basu, Jyotirindra Nath 
Sen, and Santi R. Palit. Royal Society 
(London), Proceedings, Series A, Math 
matical and Physical Sciences, Vol. 214, No 
1117, August 21, 1952, pp. 247-262, illus 
11 references 

Effects of Moderate Biaxial Stretch- 
Forming on Tensile and Crazing Proper- 
ties of Acrylic Plastic Glazing. B. M 
Axilrod, M. A. Sherman, V. Cohen, and | 
Wolock. U.S., N.A.C.A., Technical Note 
No. 2779, October, 1952. 42 pp., illus 
14 references. 

Aviation Takes to Plastics. Gilbert C 
Close. Aviation Age, Vol. 18, No. 3, 
September, 1952, pp. 47-55, illus. Ap- 
plications at Northrop and Douglas Air 
craft Companies. 

Delicate Parts Embedded in Compres- 
sion Molded, Clear Plastics. Todd Har 
ris. Materials @ Methods, Vol. 36, No 
5, November, 1952, pp. 108, 109, illus 

Foam Plastic Is Lightweight Stiffener. 
Aviation Week, Vol. 57, No. 17, October 
27, 1952, pp. 35, 36, 40, 438, 44, illus 
Characteristics, applications, and tests of 
Lockheed’s Lockfoam. i 

‘‘Lockfoam’’ Filled-In-Place Structures. 
J. M. Gerschler. S.A.E., National Aero 
nautic Meeting, Los Angeles, October 1-4, 
1952, Preprint No. 816. 9 pp.,_ illus 
Properties; development. 

New Transparent Plastics for Aircraft 
Enclosures. G.E. Hughes. S.A.E., Na 


tional Aeronautic Meeting, Los Angeles, 


October 1-4, 1952, Preprint No. 817. Spp 
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How Plastics Cut F-84 Costs. Ben 
Sokol. Aero Digest, Vol. 65, No. 3, Sep- 
tember, 1952, pp. 102-105, illus. 

Foam and Foaming Liquids. V. Oh- 
man. (Teknisk Tidskrift, Vol. 82, No. 14, 
April 8, 1952, pp. 317-3822.) Engineers’ 
Digest, Vol. 13, No. 9, September, 1952, 
pp. 295-297, illus. 20 references. Char- 
acteristics; selection. 

Plastics for Metal Conservation. V. 
Aravamuthan. Mechanical Engineer, 
Bangalore, India, No. 2, December, 1951, 
pp. 50-53. 

Repairing Reinforced Plastics. Aero 
Digest, Vol. 65, No. 2, August, 1952, pp. 
20-28, illus. Naval Air Development 
Center's experience. 

Teflon; Components and Coatings. 
Product Engineering, Vol. 23, No. 9, 
September, 1952, pp. 149-153, illus. 
Tables of properties; applications. 

Vinyl Plastisols and Plastigels; What 
They Are, Where They’re Used. Philip 
O'Keefe. Materials & Methods, Vol. 36, 
No. 3, September, 1952, pp. 104-107, illus. 

Elastomers—Rubber-Like Materials. 
Charles M. Miller. S.A.E., National 
Aeronautic Meeting, Los Angeles, October 
1-4, 1952, Preprint No. 818. 18 pp., illus 
6 references. 

Neoprene Protective Coatings. L. S. 
Bake. Product Engineering, Vol. 23, No. 
8, August, 1952, pp. 138, 139, illus. Prop- 
erties and applications. 

New High Impact Styrenes. Product 
Engineering, Vol. 23, No. 9, September, 
1952, pp. 194-196, illus. Table of prop- 
erties; applications. 


Testing 


Bhn/E X 10° = Modell = Measure of 
Wear Resistance. T. L. Oberle. SAE 
Journal, Vol. 60, No. 8, August, 1952, pp. 
42-46, illus. (Excerpts from a paper and 
discussion presented at S.A.E., Annual 
Meeting, Detroit, January 15, 1952.) 

Hardness, Elastic Modulus, Wear of 
Metals. T. L. Oberle. SAE Quarterly 
Transactions, Vol. 6, No. 3, July, 1952, pp. 
511-515; Discussion, pp. 516, 517, illus. 
l4references. (Paper presented at S.A.E., 
Annual Meeting, Detroit, January 15, 
1952.) The concept of ‘‘modell” to meas- 
ure wear and the elastic limit of strain. 

Black Light Spots Defects in Materials. 
N. E. Walters. Materials & Methods, 
Vol. 36, No. 5, November, 1952, pp. 105 
107, illus. 

Millionths for Precision. Aviation Age, 
Vol. 18, No. 4, October, 1952, pp. 69-71, 
illus. Methods and gage blocks and 
ether equipment used at Ryan Aeronauti- 
cal Company to check accuracy of parts 
measurements. 

Putting Ultrasonics to Work. Boyd 
Wise and Dale Ensminger. Product En- 
gineering, Vol. 23, No. 8, August, 1952, pp. 
180-185, illus. Testing equipment and 
techniques, applications. 


Meteorology 


Aviation Weather. I. Peter E. Kraght. 
Business Flying, Vol. 1, No. 3, November, 
1952, pp. 12, 18, 24, illus. First of a se- 
ries of twelve articles covering fundamen- 
tals, weather-report reading, flying tech- 
niques, and other aspects. 
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Clouds Produced in an Expansion 
Chamber by Ultra-Violet Light. F. J. M. 
Farley. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and Phys- 
ical Sciences, Vol. 207, No. 1091, July 23, 
1951, pp. 527-538, illus. 14 references. 

‘Project Cirrus’’—The Story of Cloud 
Seeding. General Electric Review, Vol. 
55, No. 6, November, 1952, pp. 8-26, 
illus. Survey of project; laboratory and 
field studies; overall results and implica- 
tions. 

The Jet Stream. William J. Kotsch. 
U.S. Naval Institute, Proceedings, Vol. 78, 
No. 12, December, 1952, pp. 1349-1353, 
illus. 

Measurement of Winds in the Iono- 
sphere. G. J. Phillips. Journal of At- 
mospheric and Terrestrial Physics, Vol. 2, 
No. 3, 1952, pp. 141-154, illus. 17 refer- 
ences. Two-year study at the Cavendish 
Laboratory, on a 2.4 megacycles per sec. 
frequency. 

A Radio Echo Method for the Investiga- 
tion of Atmospheric Winds at Altitudes of 
80 to 100 km. J.S. Greenhow. Journal 
of Atmospheric and Terrestrial Physics, 
Vol. 2, No. 5, 1952, pp. 282-291, illus. 10 
references. 

Determination of Vertical Ozone Dis- 
tribution at Various Latitudes During 
Eclipses of the Moon. H. K. Paetzold. 
Journal of Atmospheric and Terrestrial 
Physics, Vol. 2, No. 3, 1952, pp. 183-188, 
illus. 9 references. In German. 

On Fluctuations of Ozone in the Tropo- 
sphere and Stratosphere. Erich Regener 
Journal of Atmospheric and Terrestrial 
Physics, Vol. 2, No. 3, 1952, pp. 173-182, 
illus. 12 references. In German. 

Simultaneous Measurements of the 
Ozone Content of Air Near the Earth at 
Several Stations by Means of a Simple 
Absolute Method. Alfred Ehmert. Jour- 
nal of Atmospheric and Terrestrial Physics, 
Vol. 2, No. 3, 1952, pp. 189-195, illus. 7 
references. In German. 

The Morphology of Storms in the F, 
Layer of the Ionosphere. I—Some Sta- 
tistical Relationships. E. V. Appleton 
and W. R. Piggott. Journal of Atmos- 
pheric and Terrestrial Physics, Vol. 2, 
No. 4, 1952, pp. 236-252, illus. 5 refer- 
ences. , 

World-Wide Simultaneous Magnetic 
Fluctuations and Their Relation to Sud- 
den Commencements. W. Jackson. 
Journal of Atmospheric and Terrestrial 
Physics, Vol. 2, No. 3, 1952, pp. 160- 
172, illus. 7 references. 

Measurements of Temperature Varia- 
tions in the Atmosphere Near the Tropo- 
pause with Reference to Airspeed Cali- 
bration by the Temperature Method. 
Lindsay J. Lina and Harry H. Ricker, Jr. 
U.S., N.A.C.A., Technical Note No. 2807, 
October, 1952. 23 pp., illus. 2 refer- 
ences. 

Point Discharge Currents. J. Alan 
Chalmers. Journal of Atmospheric and 
Terrestrial Physics, Vol. 2, No. 5, 1952, 
pp. 301-305. 8 references. Analysis of 
their significance in maintaining the earth’s 
charge. - 

The Relation Between Point Discharge 
Current and Field. J. Alan Chalmers. 
Journal of Atmospheric and Terrestrial 
Physics, Vol. 2, No. 5, 1952, pp. 292- 
300. 7 references. 


REVIEWS 
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Theory of Formation of an Ionospheric 
Layer Below E Layer Based on Eclipse 
and Solar Flare Effects at 16 kc/sec. 
R. N. Bracewell. Journal of Atmospheric 
and Terrestrial Physics, Vol. 2, No. 4, 
1952, pp. 226-235, illus. 13 references. 

The Use of a Simple Barograph in Cos- 
mic Ray Balloon Flights. N. L. Allen 
and E. Pickup. Canadian Journal of 
Technology, Vol. 30, No. 12, December, 
1952, pp. 317-320, illus. 3 references. 

The Anomalous Propagation of Radio 
Waves in the 1-10 Metre Band. F. H. 
Northover. Journal of Atmospheric and 
Terrestrial Physics, Vol. 2, No. 2, 1952, pp. 
106-129, illus. 12 references. 

An Explanation of Radio Propagation at 
16 kc/sec in Terms of Two Layers below 
E layer. R. N. Bracewell and W. C. 
Bain. Journal of Atmospheric and Ter- 
restrial Physics, Vol. 2, No. 4, 1952, pp. 
216-225, illus. 18 references. 

Group Velocities and Group Heights 
from the Magneto-Ionic Theory. D. H. 
Shinn and H. A. Whale. Journal of At- 
mospheric and Terrestrial Physics, Vol. 2, 
No. 2, 1952, pp. 85-105, illus. 21 refer- 
ences. Calculations for a radio wave in 
the ionosphere above South East England. 

Research Notes: Polarization of Radio 
Waves Reflected from the Ionosphere. 
Bjérn Landmark. Journal of Atmospheric 
and Terrestrial Physics, Vol. 2, No. 4, 
1952, pp. 254, 255, illus. 

A Search for Radio Echoes of Long De- 
lay. K. G. Budden and G. G. Yates. 
Journal of Atmospheric and Terrestrial 
Physics, Vol. 2, No. 5, 1952, pp. 272-281. 
23 references. 

Negative Electric Fields in Mist and 
Fog. J. Alan Chalmers. Journal cf 
Atmospheric and Terrestrial Physics, Vol. 
2, No. 3, 1952, pp. 155-159, illus. 6 refer- 
ences. Investigation with transportable 
apparatus at Durham, England, in Octo- 
ber, 1951. 

The Graphical Representation of the 
Longitude Effect in F,-Region. C. M. 
Minnis. Journal of Atmospheric and 
Terrestrial Physics, Vol. 2, No. 5, 1952, 
pp. 261-265, illus. 6 references. 

The Diffraction of Galactic Radio Waves 
As a Method of Investigating the Irregu- 
lar Structure of the Ionosphere. A. 
Hewish. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and Physi- 
cal Sciences, Vol. 214, No. 1119, October 
9, 1952, pp. 494-514, illus. 16 references. 


Military Aviation 


Air Defense of the United States. Wil- 
liam G. Key. Pegasus, Vol. 19, No. 5, 
November, 1952, pp. 1-6, illus. Survey 
of aircraft, personnel, equipment, and 
other requirements. 

Air Transportability with MATS (Mili- 
tary Air Transport Service). Joseph 
Smith. American Society of Mechanical 
Engineers, Annual Meeting, New York, 
November 30—December 5, 1952, Paper No. 
52-A-154. 11 pp., illus. Developments 
in traffic and cargo operations; jet air- 
transportation factors; the Air Force’s 
use of the Lockheed turboprop C-130. 

Finland’s Air Force Is Active. Vuval 
Aviation News, November, 1952, pp. 22, 
23, illus. Brief survey of aircraft, per- 
sonnel, and other aspects. 
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TUBE CLAMPS 
Hold Tubes in Sockets 
under all Vibration, 

Impact and 
Climatic 
Conditions 


83 


VARIATIONS 
FOR 
STANDARD 
TUBES 


NEW 
CLAMP 
FOR 
MINIATURE 
TUBES 


You can’t shake, pull or rotate a tube 
out of place when it’s secured by a 
Birtcher Tube Clamp. The tube is 
there to stay. Made of Stainless Steel, 
the Birtcher Tube Clamp is imper- 
vious to wear and weather. 

BIRTCHER TUBE CLAMPS can 
be used in the most confined spaces 
of any compact electronic device. 
Added stray capacity is kept at a 
minimum. Weight of tube clamp is 
negligible. 

Millions of Birtcher Tube Clamps 
are in use in all parts of the world. 
They're recommended for all types 
of tubes: glass or metal—chassis or 
sub-chassis mounted. 


THERE’S A BIRTCHER TUBE CLAMP 
FOR EVERY STANDARD AND 
MINIATURE TUBE! 


Write for samples, catalogue and price lists. 


THE BIRTCHER CORPORATION 
4371 Valley Bivd. 
Los Angeles 32, Calif. 


ENGINEERING REVIEW 


Forgotten Command. Maurice F. All- 
ward. Aeronautics, Vol. 27, No. 2, Sep- 
tember, 1952, pp. 119, 120, 122. 127, illus 
Survey of the needs of the British Air 
Transport Command; comparison with 
U.S. counterpart 

Leadership in Long-Range Air War. 
Dale O. Smith isus, Vol. 19, No. 5, 
November, 1952, pp. 7-10, illus. Brief 
survey of strategic and tactical aspects. 


NATO Air Power. Derek H. Wood 
Aeronautics, Vol. 27, No. 2, September, 
1952, pp. 107-110, 113, 115, 116. Review 


of resources; table of first-line aircraft 

A New Approach to the Deck-Landing 
Problem. W. L. Hicks. Aeronautics, 
Vol. 27, No. 3, October, 1952, pp. 40-48, 
illus. Basic difficulties of deck operations 

R.A.A.F,—Air Strength in the Pacific; 
Aussie Planes and Pilots. James H 
Winchester. Aviation Age, Vol. 18, No 
4, October, 1952, pp. 42, 43, illus. 

Red Air Build-Up. 
17, No. 2, August, 
East German Zon 
centers. 

The Soviet Aircraft Industry; Could 
Red Resources Support a Sustained Con- 
flict? William Green. Ordnance, Vol. 37, 
No. 195, November-December, 1952, pp 
429-433, illus 

Soviet Black Sea Airbases. Aviation 
Age, Vol. 18, No. 3, September, 1952, pp 
25-27, illus. Locati 
tance. 

The Turbojet, Ram-Jet and Rocket Air 
Force of the Future. Norman Macmillan 
Aeronautics, Vol. 27, No. 1, August, 1952, 
pp. 24-31, illus. British problems of ae 
rial armament in tert 
ment. 


Aviation Age, Vol 
1952, pp. 46, 47, illus 
bases and production 


ms; strategic impor 


s of aircraft develop 


Missiles 


Automatic Navigation of a Long Range 
Rocket Vehicle. H.S. Tsien, T.C. Adam 
son, and E. L. Knuth Lmerican Rocket 
Society, Journal, Vol. 22, No. 4, July 
August, 1952, pp. 192-199, illus. 4 refer 
ences 

Readers’ Forum: A Note on the Con- 
tribution of Configuration Asymmetries to 
the Free-Flight Motion of Missiles. 
John D. Nicolaides and Leonard C. Mac 
Allister Jour) the 
Sciences, Vol. 19, No 
p. 847, illus. 


Aeronautical 
12, December, 1952, 
Y references 

Optimum Burning Program for Hori- 
zontal Flight. Albert R. Hibbs. Ame? 
ican Rocket Society, J urnal, Vol. 22, No 
July-August, 195Z, pp. 204-212, illus 
references 

Calculation of the Stability of the Lami- 
nar Boundary Layer in a Compressible 
Fluid on a Flat Plate with Heat Transfer. 
E. R. Van Driest Tournal of the Aero 
nautical Sciences, Vol. 19, No. 12, Decem 
ber, 1952, pp. 801-812, 828, illus. 16 
Lees-Lin theory applied; V-2 
flight-temperature data illustrate use of 
stability results in missile aerodynamic 


references 


heating analysis 

Thoughts On Rockets and Missiles. 
A. V. Cleaver lircraft, Vol. 30, No. 11, 
August, 1952, pp. 16-19, 46, illus., cut 
Survey of research, de 
sign specifications, and implications 


away drawing 


FEBRUARY, 


1953 


Letters to the Editor: Comment on 
“Heat Flow in Composite Slabs’’ by E. 
Mayer. Jack Lorell. American Rocket 
Society, Journal, Vol. 22, No. 4, July 
August, 1952, pp. 215, 222. 2 references 

Current Problems in Guided Missile 
Instrumentation. H. M. Cobb. Photo 
graphic Engineering, Vol. 3, No. 3, 1952 
pp. 119, 120. 1 reference 


Navigation 


The Air Navigation Development Board; 
Its Objectives, Accomplishments and 


Program. Bert A. Denicke. Navigation, 
Vol. 3, No. 5, September, 1952, pp. 153 
158, illus. 5 references. (Paper pre 


sented at 8th Annual Meeting, Institute of 
Navigation, San 
1952 

The Accuracy of Bubble Sextant Ob- 
servations. A: J. Hagger. J/nstitute 
Navigation, Journal, Vol. 5, No. 4, Octo 
ber, 1952, pp. 380-420, illus. 5 refer 
Aeroplane and Armament Ex 
perimental Establishment, Navigation Sec 
tion developmental investigations 

Astrograph-time Star Tables for Air 
Navigation. Philip Ashton. Jnstitute 
Vavigation, Journal, Vol. 5, No. 4, Octo 
ber, 1952, pp. 377-879 


Francisco, June 26 


ences 


Ordnance & Armament 


‘Atypical’? Aircraft Armament; Ger- 
many’s Last World War II Guns. Roger 
Marsh. Aviation Age, Vol. 18, No 
November, 1952, p 45, illus 


(AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 
No Physical Examination + No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 


$50.00 per week when disabled 


PREMIUM $38.00 per year 


Policies cover 


Backed by the 
Combined Assets of 


Aetna Casualty & Surety Co. * 
American Surety Co. of N. ¥ 


Passengers on 

scheduled airlines 

world-wide — also 

Century Indemnity Company 

Hartford Accident & Inder 
nity Co. 

Maryland Casualty Co. 


Mossachusetts Bonding & 
Insurance Co. 


girlines in Canada, 
Mexico and South 
America which meet 


safe operating 


standards. 


New Amsterdam Casualty Co 


Standard Accident Insurance 
Company 


Travelers Insurance Co. 
United States Casualty Co 


United States Fidelity & 
Guaranty Co. 


WRITE OR PHONE ANY U. S. GROUP OFFICE 


UNITED STATES AVIATION UNDERWRITERS 


INCORPORATED 


NEW YORK 38, N. Y. 


80 JOHN ST. 


ATLANTA + CHICAGO - DALLAS - KANSAS CITY 
LOS ANGELES - SAN FRANCISCO 
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Design of Radomes Resistant to Gun 
Blast. H. A. Hummel. S.A.E., Na- 
tional Aeronautic Meeting, Los Angeles, 
October 1-4, 1952, Preprint No. 808. S8pp., 
illus 


Parachutes 


Parachute Jumping—from Sailplanes. 
Curiel. Sailplane and Glider, 
Vol. 20, No. 10, October, 1952, pp. 6-8. 


George 


Personal Flying 


Business Flying Is Cheap Transporta- 
tion. Leslie A. Bryan. Aviation Age, 
Vol. 18, No. 4, October, 1952, pp. 115-117. 
Survey of operating costs of light aircraft; 
tabular breakdown by types and cost 
items 

Private Flying: A Diagnosis. A. A. 
Boon Hartsinck. Aviation Age, Vol. 18, 
No. 5, November, 1952, pp. 123-127, 
illus. Development since 1927. 


Photography 


Development of a Photographic Instru- 
ment Recorder. Cecil Phillips. U.S., 
C.A.A., Technical Development Report No. 
163, February, 1952. 11 pp., illus. 

High-Speed Photography. Kenneth 
Morgan. Jnterchemical Review, Vol. 11, 
No. 3, Autumn, 1952, pp. 59-70, illus. 
Fundamental principles, procedures, and 
equipment; applications of schlieren and 
techniques. 

High Speed Photography in Design. 

David Miller. Product Engineering, 
Vol. 23, No. 9, September, 1952, pp. 167 
182, illus., folding chart. 10 references. 
lypes, operation, and cost of equipment; 
applications to study of piston-engine 
knock, vibration in structures, and fluid 
flow through impellers; high-speed camera 
systems and techniques. 

Photographic Instrumentation and a 
Proposed System of Organization. Ken- 
neth Shaftan. Photographic Engineering, 
Vol. 3, No. 3, 1952, pp. 107-118. 25 ref- 
erences. (Presented before Society of 
Photographic Engineers, Naval Ordnance 
Laboratory, White Oak, Md., June 6, 
1952. 

Aerial Prospecting for Radio Active 
Materials. E. A. Godby, S. H. G. Con- 
nock, J. F. Steljes, G. Cowper, and H. 
Carmichael. Canada, National Research 
Council, Laboratories, Divisions of Me- 
chanical Engineering and Atomic Energy, 
Joint Report Nos. MR-17, CRR-495, 
March 13, 1952. 88 pp., illus. 10 refer- 
ences 

An Application of the Libessart Spark 
Gap to Photomicrography. E. L. Gay- 
hart. Photographic Engineering, Vol.,3 
No. 3, 1952, pp. 129-134, illus. 3 ref- 
erences. (Presented at 2nd Annual 
Symposium, Society of Photographic En- 
gineers, Naval Ordnance Laboratory, 
White Oak, Md., June 4-6, 1952.) 

An Introduction to Spark Shadowgraph 


Techniques. Rochelle Prescott. Photo- 
graphic Engineering, Vol. 3, No. 3, 1952, 
Pp. 121-128, illus. 8 references. (Pre- 


sented at 2nd Annual Symposium, Society 


AERONAUTICAL 


of Photographic Engineers, Naval Ord- 
nance Laboratory, White Oak, Md., June 
4-6,1952.) Tostudy high-speed phenom- 
ena; applications. 

Chronophotography of a Reproducible 
Phenomenon. R. B. Edmondson, E. L 
Gayhart, and H. L. Olsen. Photographic 
Engineering, Vol. 3, No. 3, 1952, pp. 135 
144, illus. 6 references. (Presented at 
2nd Annual Symposium, Society of 
Photographic Engineers, Naval Ordnance 
Laboratory, White Oak, Md., June 4-6, 
1952.) Application of electronic time-de- 
lay methods to a schlieren study of dy- 
namic behavior of gases affected by pas- 
sage of an electric spark; techniques and 
instrumentations. 

Current Problems in Guided Missile 
Instrumentation. H. M. Cobb. Photo- 
graphic Engineering, Vol. 3, No. 3, 1952, 
pp. 119, 120. 1 reference. 

Origins of Photographic Instrumenta- 
tion. Frank Smith. Photographic En- 
gineering, Vol. 3, No. 3, 1952, pp. 145- 
160, illus. 39 references. (Presented be- 
fore Society of Photographic Engineers, 
Naval Ordnance Laboratory, White Oak, 
Md., June 6, 1952.) 


Power Plants 


Some Phenomena of Engine Wear as 
Revealed by Radioactive Tracer Tech- 
nique. H.R. Jackson, F. C. Burk, L. J. 
Test, and A. T. Cowell. SAE Quarterly 
Transactions, Vol. 6, No. 3, July, 1952, pp. 
518-524; Discussion, pp. 524-530, illus. 
7 references. (Paper presented at S.A.E., 
National Fuels and Lubricants Meeting, 
Chicago, November 1, 1951.) 

Liquid-Vapor Power Cycle. A. S. 
Thompson. North American Aviation, 
Inc., Report No. NAA-SR-26, February 3, 
1949. 21 pp., illus., folded tables. Char- 
acteristics as a function of the cycle. 

Power Plant Analysis. A. S. Thomp- 
son. orth American Aviation, Inc., 
Report No. NAA-SR-19, “October 26, 
1948. 51 pp., illus. A general method 
for the preliminary thermodynamic analy- 
sis of a wide variety of power plants. 

A Method for Comparing the Perform- 
ance of Power Plants for Vertical Flight. 
H. S. Tsien. American Rocket Society, 
Journal, Vol. 22, No. 4, July-August, 
1952, pp. 200-203, 212, illus. 11 refer- 
ences. Rocket and ram-jet engines com- 
pared. 

The Turbojet, Ram-Jet and Rocket 
Air Force of the Future. Norman Mac- 
millan. Aeronautics, Vol. 27, No. 1, 
August, 1952, pp. 24-31, illus. Compari- 
son of the different types. 

Power Packages—-By the Thousand. 
Paul H. Wilkinson. Aviation Age, Vol 
18, No. 3, September, 1952, pp. 32, 33, 
illus. Rohr Aircraft Corp.’s complete 
engine nacelles. 

Power Units; British Aero Engines in 
the SBAC Show. Aeronautics, Vol. 27, 
No. 2, September, 1952, pp. 73-80, illus. 

Application of Titanium to Aircraft 
Engines. H. H. Hanink. S.A.E., Na- 
tional Aeronautic Meeting, New York, 
April 21-24, 1952, Preprint No. 755. 14 
pp., illus. Includes tables of cost and 
weight analysis and nominal compositions 
of components. 
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Efficient Filtration Spares Engine Wear. 
J. Parkinson. Canadian Aviation, Vol. 
25, No. 8, August, 1952, pp. 24, 27, 28, 30, 
46, 57, 58, illus. 2 references. Air, 
fuel, lubricating, and hydraulic filter de- 
signs. é 

Here’s How to Hike Piston-Ring- 
Cylinder Life. Helmuth G. Braendel. 
SAE Journal, Vol. 60, No. 8, August, 
1952, pp. 36-88, illus. (Based on a 
paper presented at S.A.E., Annual Meet- 
ing, Detroit, January 14, 1952.) 

Principles and Application of Jet 
Power to Aircraft. I. B. Laskowitz. 
American Helicopter, Vol. 28, No. 11, 
October, 1952, pp. 6, 7, 18, illus. Com- 
parisons of a generalized jet-engine and 
ram-jet, pulse-jet, turbojet, and turbo- 
prop designs. 


Jet & Turbine 


Simulation of Linearized Dynamics of 
Gas-Turbine Engines. J.R. Ketchum and 
R. T. Craig. U.S., N.A.C.A., Technical 
Note No. 2826, November, 1952. 25 pp., 
illus. 7 references. 

The Pattern of Gas-Turbine Develop- 
ment in Europe and the United States. 
F. T. Hague. Mechanical Engineering, 
Vol. 74, No. 8, August, 1952, pp. 627-632, 
illus. 7 references. 

Jupiter (T-400 Gas Turbine Engine) 
for Helicopters? Paul H. Wilkinson. 
Aviation Age, Vol. 18, No. 5, November, 
1952, pp. 40, 41, illus. 

Effect of Aliphatic Halogen Compounds 
on Carbon Deposition from Aircraft Gas 
Turbine Fuels. W. Sacks and M. T. I. 
Ziebell. Canada, National Aeronautical 
Establishment, Fuels and Lubricants Lab- 
oratory, Report LR-17, January 2, 1952. 
18 pp., illus. 14 references. (Also avail- 
able as Note No. 10, 1952.) 

Investigation of the Effect of the 
Length/Diameter Ratio of a Small-Scale 
Combustion Chamber on Weak Flame 
Stability Limits. F.G. Kitson. Canada, 
National Aeronautical Establishment, Fuels 
and Lubricants Laboratory, Report No. 
LR-34, August 7, 1952. 8 pp., illus. 8 
references. 

Examination of Smoke and Carbon 
From Turbojet-Engine | Combustors. 
Thomas P. Clark. U.S., N.A.C.A., Re- 
search Memorandum No. E52126, Novem- 
ber 10, 1952. 12 pp., illus. 11 
ences. 

The Cyclone Combustion Chamber and 
Gas Producer. H. A. Havemann. JMe- 
chanical Engineer, Bangalore, India, No. 2, 
December, 1951, pp. 19-25, illus. 7 refer- 
ences. 

Torture Chambers for the J-47.  Avia- 
tion Age, Vol. 18, No. 4, October, 1952, pp. 
15-18, 28, illus. Combustion chambers 
and transition liners produced by Ryan 
Aeronautical Co. for the G-E J-47. 

A New Technique for Investigating Jet 
Engine Compressor Stall and Other 
Transient Characteristics. W. J. Kunz, 
Jr. S.A.E., National Aeronautic Meet- 
ing, New York, April 21-24, 1952, Pre- 
print No. 770. 17 pp., illus. 

Split Compressors Usher in New Jet 
Era. Robert Hotz. Aviation Week, Vol. 
57, No. 16, October 20, 1952, pp. 13-16 
illus. Development and production status 
of twin-spool types. 
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THE EMERSON ELECTRIC MFG CO 
#100 FLORISSANT AVENUE 


ST LOUIS 21, MO 


“THE 
Company 
We "INDIANA GEAR WORES 
Keep” THE PIERCE GOVERNOR COMPANY, INC, 


APPARATUS BALES 


WESTINGHOUSE 
ELECTRIC CORTORATION 


A tepresentative exhibit of a few of our customers who have 
long used Bardwell & McAlister, Inc. as a source of supply for 


locking steel threaded inserts and 
studs in all materials softer than steel 


You are invited to join our “Good 
Company” — write for our Rosan 
Catalog, Dept. 43. 


BARDWELL & McALISTER, Inc. 


BURBANK, CALIFORNIA 


The Original manufacturer of the Rosan Locking System 


V5 


STAINLESS STEEL 


THREE-WAY NORMALLY OPEN AND 
NORMALLY CLOSED 


WEIGHT ONLY 1% LBS. APPROX. 32” HIGH 


Soft synthetic rubber inserts in plunger prevent 
leakage...Spring loaded for positive action...Power consump- 
tion approx. 10 watts...Usable in any position...Operating pres- 
sure to 150 P.S.I.... Fluid connections to suit your specifications. 

Some models for aircraft, such as valve illustrated, have 
Yellow Dot approval. Other solenoid aircraft valves available 


and under development for pressures to 3,000 P.S.I. 


Two-way normally open and normally closed solenoid valves 
for special media such as liquid oxygen, nitric acid and concen- 
trated hydrogen peroxide are also available in a variety of sizes. 
Inquiries regarding your solenoid valve 


problems are welcomed. 


VALE DIV. 
THE SKINNER CHUCK COMPANY 
104 Edgewood Ave., New Britain, Conn. 


REVIEW—FEBRUARY, 1953 


Over 85% of the torque wrenches used in industry are 


S 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 


@ Permanently Accurate 


© Practically Indestructible 
© Faster—Easier to use 

© Automatic Release 

e All Capacities 


in inch ounces 
...inch pounds | 
... foot pounds 


(All sizes from 
0-6000 ft. Ibs.) 


Every manufacturer, 

design and production 

man should have this valu- 
able data. Sent upon request. 
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Announces its 
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SPECIAL ISSUE 
n 
ELECTRONICS 
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May, 1953 Issue 


ORDER ADVERTISING SPACE NOW! 


FORMS CLOSE APRIL 1ST 


Write, Wire or Phone for detailed 
information and booklet, ‘‘Your Avia- 
tion Market.”’ 


Aeronautical Engineering Review 


2 East 64th St., New York 21, N.Y. 
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Turbo Jet Power Control Trends. C.S. 


Constantino. S.A.E., National Aeronau- 
tic Meeting, Los Angeles, October 1-4, 
1952, Preprint No. 820. 7 pp., illus. 

Turbojet Installation Cooling and As- 
sociated Performance Losses. Leonard 
J. Lyons. S.A.E., National Aeronautic 
Meeting, Los Angeles, October 1~4, 1952, 
Preprint No. 827. 4 pp. 

Continental-Turbomeca Small Gas Tur- 
bines. Whitney Collins. S.A.E., Na- 
tional Aeronautic Meeting, New York, 
April 21-34, 1952, Preprint No. 761. 16 
pp., illus. 

A Supercharged Turbojet. Aeronau- 
tics, Vol. 27, No. 1, August, 1952, pp. 36, 
37, illus. The Bristol Olympus. 

C-46 Sports Small Turbojet Engine; 
Flying Tiger Line Experiments Prove Ef- 
ficiency in 2-Engine Airfreighter. Western 
Aviation, Vol. 32, No. 11, November, 
1952, p. 19, illus. 

Turbo-Liner; Development of the Al- 
lison T-38 Engine in a Convair 240. 
Flight, Vol. 62, No. 2272, August 8, 1952, 
pp. 157-159, illus. 

Canada Aviation Expands to Make 
Orenda. Aviation Week, Vol. 57, No. 
16, October 20, 1952, pp. 40, 42, illus., 
cutaway drawing. 

(Bristol Olympus) ‘‘Two-Spool’’ Turbo- 
jet. Aviation Age, Vol. 17, No. 2, Au- 
gust, 1952, p. 45, illus. 
tions. 

Two Turbines Unveiled for Civil and 
Military Use. Aurcraft, Vol. 30, No. 11, 
August, 1952, pp. 28-80, 48, illus., cut- 
away drawing. Bristol Proteus III and 
the Olympus engines. 

Inside the Proteus (3). D. M. Desout- 
ter. Aeronautics, Vol. 27, No. 2, Septem- 
ber, 1952, pp. 83-87, illus., cutaway draw- 
ings 

The New (Bristol) Proteus (3) Turbo- 
prop. Paul H. Wilkinson. Aviation Age, 
Vol. 17, No. 2, August, 1952, pp. 40, 41, 
illus. 

Progress Report on the Allison (501 or 
T38) Turboliner (Engine). LD. J. Nolan. 
S.A.E., National Aeronautic Meeting, New 
York, April 21-24, 1952, Preprint No. 756. 
l4 pp., illus. Experience data. 

Characteristics of Expansion Turbines 
for Auxiliary Power. Homer J. Wood. 
SAE Quarterly Transactions, Vol. 6, No. 3, 
July, 1952, pp. 488-449, illus. 2 refer- 
ences. (Paper presented at S.A.E., An- 
nual Meeting, Detroit, January 17, 
1952. ) 


General specifica- 


Turbine Engines Complicate Fuel Sys- 
tem Design. C. Stewart Brandt. SAE 
Journal, Vol. 60, No. 8, August, 1952, pp. 
50-52. (Excerpts from a paper presented 
at the S.A.E., National Aeronautic Meet- 
ing, Los Angeles, October 4, 1951.) 

The Power Plant Installation as a Mu- 

tual Engine-Airframe Problem. William 
H. Hand. S.A.E., National Aeronautic 
Meeting, Los Angeles, October 1-4, 1952, 
Preprint No. 826. 5 pp., illus. 
_ Navy Development of Pneumatic Start- 
ing System for Gas Turbine Engines. A. 
K. Forney. S.A.E., National Aeronautic 
Meeting, Los Angeles, October 1-4, 1952, 
Preprint No. 813. 12 pp., illus. 
ences, 


2 refer- 


Flight Testing of Prototype Engines as 
Primary Power Plants in New Airplanes. 
J. R. Steding. S.A.E., National Aero- 
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nautic Meeting, Los Angeles, October 1-4, 
1952, Preprint No. 834. 6 pp. 

Ground  Facilities—Altitude Test 
Chambers, Advantages and Limitations. 
D. M. Ross. S.A.E., National Aeronau- 
tic Meeting, Los Angeles, October 1-4, 1952, 
Preprint No. 831. 4 pp. 

It Takes a Jet to Test a Jet; A Paper on 
G-E’s B-45 Flying Test Bed. Walter E. 
Stanger and Weldon R. Orme. S.A.E., 
National Aeronautic Meeting, Los Angeles, 
October 1-4, 1952, Preprint No. 833. 10 
pp., illus. 

Afterburners and Variable Nozzles. 
Ralph Kress. S.A.E., National Aero- 
nautic Meeting, Los Angeles, October 1-4, 
1952, Preprint No. 824. 13 pp., illus. 

Jet Hot Rod. Ryan Reporter, Vol. 13, 
No. 5, August 1, 1952, pp. 2, 3, 19, 20, 
illus. Ryan NF2R-2 and other  ex- 
perience in producing afterburners; design 
aspects. 

G-E’s Jet Blade Tip Clearanceometer. 
A.W. Brunot and R.O. Fulton. Aviation 
Age, Vol. 18, No. 3, September, 1952, pp. 
36, 37, illus. 


Ram-Jet & Pulse-Jet 


An Experimental Analysis of the Pulse 
Jet. D.G. Stewart. Australia, Depart- 
ment of Suppiy, Aeronautical Research 
Laboratories, Report No. E. 70, January, 
1952. 53 pp., illus. 13 references. 

Simplest Known Power Plant for To- 
morrow’s Fighter. William Green. Air- 
craft, Vol. 30, No. 11, August, 1952, pp 
20, 21, 42, illus. Leduc’s continuous 
thermal duct research. 


Reciprocating 


Combustion-Chamber Deposition and 
Knock. H. J. Gibson, C. A. Hall, and D. 
A. Hirschler. S.A.E., Fuels and Lubri- 
cants Meeting, Tulsa, Oklahoma, Novem- 
ber 6-7, Preprint No. 851. 17 pp., illus. 
7 references. 

Early Combustion Reaction in Engine 
Operation. E. B. Rifkin, C. Walcutt, and 
G. W. Betker, Jr. SAE Quarterly Trans- 
actions, Vol. 6, No. 3, July, 1952, pp. 472 
487; Discussion, pp. 508-510, illus. 15 
references. (Paper presented at S.A.E., 
National Fuels and Lubricants Meeting, 
Chicago, November 1, 1951.) 

The Mode of Formation of Lead De- 
posits in Gasoline Engines. J. C. Street. 
S.A.E., Fuels and Lubricants Meeting, 
Tulsa, Oklahoma, November 6-7, 1952, 
Preprint No. 859. 22 pp., illus. 7 refer- 
ences. 

NACA Investigation of Fuel Perform- 
ance in Piston-Type Engines. Henry C. 
Barnett. U.S., N.A.C.A., Report No. 
1026,1951. 192 pp.,illus. 18 references. 
Superintendent of Documents, Washing- 
ton. $1.50. 

Some Effects of Fuel Structure, Tetra- 
ethyl Lead, and Engine Deposits on Pre- 
combustion Reactions in a Firing Engine. 
Walter Cornelius and John D. Caplan. 
SAE Quarterly Transactions, Vol. 6, No. 3, 
July, 1952, pp. 488-508; Discussion, pp. 
508-510, illus. 34 references. (Paper 
presented at S.A.E., National Fuels and 
Lubricants Meeting, Chicago, November 
1, 1951.) 
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Some Factors Affecting Precombustion 
Reactions in Engines. M. W. Corzilius, D. 
R. Diggs, and D. L. Pastell. S.A.E., Fuels 
and Lubricants Meeting, Tulsa, Oklahoma, 
November 6-7, 1952, Preprint No. 852. 14 
pp., illus. 6 references. 

Engine Modification Improves Widgeon. 
Aviation Age, Vol. 18, No. 5, November, 
1952, pp. 72, 73, illus. Lycoming GO- 
435-C2 260-hp. engines in the Grumman 
G-44A, 

Spark Ignition; Effect of Molecular 
Structure. H. F. Calcote, C. A. Gregory, 
Jr., C. M. Barnett, and Ruth B. Gilmer. 
Industrial and Engineering Chemistry, Vol. 
44, No. 11, November, 1952, pp. 2656- 
2662, illus. 5 references. 


Rocket 


Thoughts on Rockets and Missiles. A. 
V. Cleaver. Aircraft, Vol. 30, No. 11, 
August, 1952, pp. 16-19, 46, illus., cut- 
away drawing. Survey of research, de- 
sign specifications, and implications. 

(Armstrong Siddeley) Snarler Boosts 
the Jets. Aviation Age, Vol. 18, No. 5, 
November, 1952, p. 44, illus. 

Effect of Local Variations in Mixture 
Ratio on Rocket Performance. David 
Altman and Jack Lorell. American 
Rocket Society, Journal, Vol. 22, No. 5, 
September-October, 1952, pp. 252-255, 
illus. 2 references. 

Isothermal Combustion Under Flow 
Conditions. Karl Scheller and James A. 
Bierlein. American Rocket Society, Jour- 
nal, Vol. 22, No. 5, September-October, 
1952, pp. 245-251, 287, illus. 3 references. 
(Presented at A.R.S., Annual Convention, 
Atlantic City, N.J., November 30, 1951.) 

Longitudinal Vibrations of Gas at Am- 
bient Pressure in a Rocket Thrust Cham- 
ber. I. Eliasand Robert Gordon. <A mer- 
ican Rocket Society, Journal, Vol. 22, No. 5, 
September-October, 1952, pp. 263-268 
illus. 8 references. 

Servo-Stabilization of Combustion in 
Rocket Motors. H.S. Tsien. American 
Rocket Society, Journal, Vol. 22, No. 5, 
September-October, 1952, pp. 256-262, 
268, illus. 8 references. 

An Approximate Theory of Porous, 
Sweat, or Film Cooling With Reactive 
Fluids.. L. Crocco. American Rocket 
Society, Journal, Vol. 22, No. 6, Novem- 
ber-December, 1952, pp. 331-838, illus. 
5 references. (Presented at A.R.S., An- 
nual Meeting, Atlantic City, N.J., No- 
vember 29, 1951.) Extension of Rannie’s 
theory; development of a _ numerical 
application. 

Rocket Power. Aeronautics, Vol. 27, 
No. 2, September, 1952, pp. 96, 97, illus. 
Operation of the Armstrong Siddeley 
Snarler. 


“Pinwheel’’ Power Package for Mis- 
siles; Auxiliary Unit’s Design Saves 
Weight, Space.... William J. Coughlin 
Aviation Week, Vol. 57, No. 14, October 6, 
1952, pp. 21, 22, 25, illus. Whirlojet, 
Inc.’s rotating rocket motor. 

The Effect of Variable Propellant Den- 
sity on Rocket Performance. H. S. Sei 
fert. American Rocket Society, Journal, 
Vol. 22, No. 4, July-August, 1952, pp. 
213-215, illus. 
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Two Special Purpose Connectors by 


Quick Disconnect 


Simply push male and female members 
together and lock. To disconnect with 
minimum resistance, pull back 

sleeve on plug shell and disconnect. 


Exceptionally low disengaging force required 


Vibration proof, moisture-proofed 

B tt C t with synthetic rubber insert. Meets 

ad ery onnec ors AN pin pattern and voltage requirements, 
8-pin type for both A and B batteries 
used in all types of field communication 
equipment. “RUGGEDIZED” for extra 
security and long service life: polarizing 
stud is ALL METAL and all metal 
parts are cadmium plated and 
sealed with an iridite sealer. 
Cable may be brought out at 
any desired side position and 


in accordance with MIL C-5015. 
Plug shell and coupling sleeve are 
aluminum alloy, cadmium plated 
and iridite-sealed. 

(Federal Spec. 


QQP — 416, Type 2.) 
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locked. Handy bail makes removal from 


inaccessible places easy. 


Receptacle Types: 
Round flange single 


| hole panel-mounted, square 
flange for 4 bolts, or specially 
| flanged to specification. All con- 
We invite your inquiries on any problems con- | tacts silver plated. 
cerning connectors, Our wealth of engineering 
experience in this specialty is at your service. | 
| 


CORPORATIONS, INC. 
41 South Sixth Street, Newark, N. J. 
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Production 


(Aircraft) Production Outlook in West- 
ern Europe. Randolph Hawthorn 
Aviation Age, Vol. 18, No. 5, November, 
1952, pp. 6-18, 28-28, illus. Activities in 
Germany, Holland, Sweden, and England 

Britain Gets Set to Produce Its Aces. 
David A. Anderton. Aviation Week, Vol 
57, No. 17, October 27, 1952, pp. 20-22, 
24, illus. Status of the Supermarine 
Swift and Hawker Hunter. 

Chan-O-Seal for Modern Aircraft. 
Bernard Gross. S.A.E., National Aecro- 
nautic Meeting, Los Angeles, October 1-4, 
1952, Preprint No. 819. 6 pp., illus 

Millionths for Precision. Aviation -\¢e, 
Vol. 18, No. 4, October, 1952, pp. 69-71, 
illus. Methods and gage blocks and other 
equipment used at Ryan Aeronautical 
Conipany to check accuracy of parts meas 
urements. 

Problems Associated with the Manufac- 
turing of Radomes. J. A. Sporcic and R 
L. Whann. S.A.E., National Aeronautic 
Meeting, Los Angeles, Octcber 1-4, 1952, 
Preprint No. 807. 17 pp., illus. 4 
references 

A Technique For Carving Honeycomb 
Material. M. Berry. American Heli 
copter, Vol. 28, No. 11, October, 1952, pp 
11, 12, 14, illus. Fabricating process de- 
veloped by U.S. Propellers, Inc. 

Three-Way Guide to British Aircraft. 
Aeronautics, Vol. 27, No. 2, September, 
1952, pp. 52-81, illus. A directory of 
leading manufacturers. 

Vickers’ Variety. Sperry Review, Vol 
3, No. 5, Autumn, 1952, pp. 28-35, illus 
14-year experience of Vickers-Weybridg: 
and Vickers-Supermarine in aircraft con 
struction. 

A Renovated Punch Press Department. 
Aviation Age, Vol. 17, No. 2, August, 
1952, pp. 24-28, illus. Methods and 
equipment used at Douglas Aircraft Co.'s 
El Segundo Division. 

Shipping Aircraft Spare Parts. -! 
tion Age, Vol. 17, No. 2, August, 1952, 
pp. 6-12, illus. Organizational and opera 
tional techniques of Douglas Aircraft 
Co.’s El Segundo Division. 

In These Applications, Thick Polyester 
Parts Save Money . . . Reduce Weight. 
E. S. Goodridge. Materials Methox 
Vol. 36, No. 5, November, 1952, pp. 98, 
99, illus. Induction Heating Corp.'s 
casting methods 

Balanced Production at Ryan. -! 
tion Age, Vol. 18, No. 3, September, 1952, 
pp. 16-18, 28, 24, illus. Fabrication 
methods for the exhaust system of the 
R-4360-59 Pratt & Whitney engine 

Salvage Control in Aircraft Production. 
Willis L. Nye. Aero Digest, Vol. 65, No 
3, September, 1952, pp. 106-112, illus 

Engineering Cost Analysis; A System- 
atic Approach to Lower Production Costs 
Through Better Design-Manufacturing 
Productibility Co-ordination. Richard 
Luders Vachine Design, Vol. 24, No. 7 
July, 1952, pp. 145-149, illus. 

Lockheed Uses ‘‘Ounce of Prevention’’. 
Irving Stone. Aviation Week, Vol. 57, 
No. 14, October 6, 1952, pp. 30, 35, 54, 
37, 38, illus. Equipment and methods ol 
a functional test laboratory. 
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Product Quality Is Built-in. Dorian 


Shainin. Aviation Age, Vol. 18, No. 3, 
September, 1952, pp. 38-47, illus. 1 


reference. Some statistical methods for 
aircraft quality control. 

Quality Control: Job-Lot or Big Time. 
Dorian Shainin, Aviation Age, Vol. 17, 
No. 2, August, 1952, pp. 42, 43, illus. 1 
reference. Problems; techniques. 

AF Orders (Lockheed) C-130 Into Pro- 
duction. Alexander McSurely. Aviation 
Week, Vol. 57, No. 14, October 6, 1952, pp. 
13, 14, illus. 

Completing the First R3Y (Turboprop) 
Flying Boat. Automotive Industries, Vol. 
107, No. 9, November 1, 1952, p. 88, 
illus. 

How Convair Puts Navy R3Y-1 To- 
gether. Aviation Week, Vol. 57, No. 15, 
October 13, 1952, pp. 41, 42, illus. 

Suppliers Reveal: Major Defense De- 
signs Begin to Reach Production Lines. 
Product Engineering, Vol. 28, No. 8, Au- 


gust, 1952, pp. 186-188, illus. The Air 
Force’s F-94C Starfire. 


Metalworking 


Brazing Hydromechanics. KE. R. Funk 
and H. Udin. (Welding Journal, Vol. 31, 
No. 6, June, 1952, pp. 310s-316s.) En- 
sineers’ Digest, Vol. 13, No. 10, October, 
1952, pp. 360-362, illus. 

Cost Reduction Through Cold Extru- 
sion. \/achine Design, Vol. 24, No. 7, 
July, 1952, pp. 150, 151, illus. 

How to Fabricate 17 Percent Chromium 
Stainless Steel. Richard E. Paret. la 
terials & Methods, Vol. 36, No. 5, Novem- 
ber, 1952, pp. 100-104, illus. Properties 
and applications of type 430. 

Materials & Methods Manual No. 87: 
Carburizing of Steels. John L. Everhart. 
Vaterials & Methods, Vol. 36, No. 4, Octo 
ber, 1952, pp. 185-150, illus. Methods; 
heat treatment; properties and applica 
i causes of defects. 

Materials Engineering File Facts No. 
233: Forming, Polishing and Machining 
Magnesium. \aterials Methods, Vol. 
36, No. 2, August, 1952, p. 133. 

Metal Processing at M.I.T.; Specially 
Prepared Textbooks Facilitate Under- 
graduate Teaching of Metal Working, 
Casting, and Welding. Howard F. Tay- 
lor Technology Review, Vol. 55, No. 2, 
1952, pp. 97-100, 124, 126, 


uons; 


Dece whber, 
illus 


Metals Processing Laboratory (at 
M.I.T.) Technology, Review, Vol. 55, No. 


2, December, 1952, pp. 89-92, 120, 122, 
illus 

Tapering Aircraft Skin Is Simplified. 
luiation Age, Vol. 18, No. 4, October, 
1952, pp. 55 59, illus. Method uses 
brasive belts developed by Carborundum 
Company and Bell Aircraft Corp 

The Direct Costs of ‘‘Redux’’ Bonding 
in Aircraft. Acro Research Technical 
Votes, Bulletin No. 118, October, 1952, 


pp., illus 

Flame-Plating Strengthens Critical 
Metal Tools. -lviation Age, Vol. 18, 
No. 4, October, 1952, pp. 60-68, illus. 


Linde Air Products Co.'s method of coat- 
Ing metals with tungsten carbide and 
other powdered metals. 

Fokker Tests Redux-Bonding. Ran 
dolph Hawthorne. Aviation Age, Vol. 18, 
No 5, November, 1952, pp. 36, 37, illus. 
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Metalbond Wing for (Lockheed) Super 
Connie. Aviation Weck, Vol 57, No. 16, 
October 20, 1952, p. 43, illus. 

Thin Ductile Carbide Coatings Possible 
with New Method (of Flame-Plating). 
F. E. King. Materials & Methods, 
Vol. 36, No. 4, October, 1952, pp. 112- 
114, illus. 

What’s New in Adhesives. Kenneth 
Rose. Materials & Methods, Vol. 36, 
No. 4, October, 1952, pp. 132-134, illus. 
Types; techniques of application. 

A Continuous Aluminium Casting and 
Rolling Installation. The Engineer, Vol. 
194, No. 5045, October 3, 1952, pp. 465, 
166, illus. 

Investment Casting Pays Off. -lvia- 
tion Age, Vol. 17, No. 2, August, 1952, 
pp. 30-32, illus. Methods and equip- 
ment used at Pacific Consolidated In- 
dustries. 

Materials & Methods Manual No. 
86: Carbon and Low Alloy Steel Cast- 


ings. PhilipO’Keefe. Materials & Meth- 
ods, Vol. 36, No. 3, September, 1952, 
pp. 119-134, illus. 3 references. Prop- 
erties; specifications; design; joining; 
heat treating; inspection. 

Forging Technique. FE. W. Peel. 


Society of Licensed Aircraft Engineers, 
Journal (The Technical Instructor section), 


Vol. 1, No. 10, October, 1952, pp. 16-18, 
22, illus. High-strength wrought alu 


minuin alloys problems. 

High Strength Aluminum Impact Ex- 
trusion. M. P. Meinel. J/aterials & 
\Wethods, Vol. 36, No. 5, November, 1952, 
pp. LLO-113, illus. 

Huge* Forging Press for Producing 
Aluminum, Magnesium Aircraft Parts. 
lutomotive Industries, Vol. 107, No. 9, 
November 1, 1952, p. 92, illus 

Materials & Methods Manual No. 84: 
Cold Forming Stainless Steel Parts. 
Kenneth Rose. Materials © Alethods, 
Vol. 36, No. 1, July, 1952, pp. 101-116, 
illus. Methods and 
annealing procedures 

Materials Engineering File Facts No. 
238: Bending of Aluminum Alloy Sheet. 
Vaterials © Methods, Vol. 36, No. 5 
November, 1952, p. 148. 

Preforming Gives Better Metal Con- 


selection factors; 


tours. John Engel. Aviation Age, Vol 
18, No. 4, October, 1952, pp. 50-55, illus 


The Engel-Preform method. 

Wanted: A Single-Piece Wing Grid. 
Gil Close. Aviation Age, Vol. 18, No. 5, 
November, 1952, pp. 74-79, illus. North 
American Aviation Co.’s die quenching 
process to produce massive structural 
coinponents. 

How to Heat Treat Aluminum. Floyd 
A. Lewis Materials & Methods, Vol. 36, 
No. 3, September, 1952, pp. 99-1038 
illus 

Induction Hardening Boron Steel Gears. 
George Van Camp. Materials & Methods, 
Vol. 36, No. 5, November, 1952, pp. 121, 
122, illus 

One Way to Increase Heat Treating 
Furnace Efficiency. Frank Panlener. 
Vaterials @& Methods, Vol. 36, No. 2, 
August, 1952, pp. 106, 107, illus. 
signing of equipment. 

Carbide Developments. J. S. Gillespie 
and I. L. Wallace. Machine Design, 
Vol. 24, No. 9, September, 1952, pp. 266, 


Rede- 
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268, 270. (Based on a paper presented 
at the 16th Annual Machine Tool Electri- 
fication Forum, Pittsburgh, April, 1952.) 
Seven basic factors; application in jet- 
engine production. 

Draftless Wrought Parts Spell Higher 
Production; McDonnell Cuts Down on 
Machining. Charles F. Marschner. <Avia- 
tion Age, Vol. 18, No. 5, November, 1952, 
pp. 46-53, illus. 5 references. 

Electromechanical Machining. 
colm F. Judkins. Machine Design, Vol. 
24, No. 7, July, 1952, pp. 230, 232, 
234, 236. (Based on a paper presented 
at the 20th Annual Meeting, American 


Mal- 


Society of Tool Engineers, Chicago, 
March, 1952.) Accuracy; production 
rates. 


Hot Machining Methods for Difficult- 
to-Machine Metals. A. A. Caminada. 
Materials & Methods, Vol. 36, No. 1, July, 
1952, pp. 98-100, illus. 12 references. 
Hot versus cold techniques 

Electronics in Resistance Welding. 
P. Huggins. Electronic Engineering, Elec- 
tronics in Industry Supplement, Vol. 
24, No. 297, pp. 526-529, illus. 13 ref- 
erences. 

Materials & Methods Manual No. 88: 
Welded and Brazed Parts. H.R. Clauser. 
Materials & Methods, Vol. 36, No. 5, 
November, 1952, pp. 123-138, illus. 38 
references. Specifications for welding; 
weldable materials; characteristics and 
design of welded joints; cost analysis; 
typical applications. 

Materials Engineering File Facts No. 
232: Preheat Temperatures for Welding 
Metals and Alloys. Materials & Methods, 
Vol. 36, No. 2, August, 1952, p. 131. 

Selecting the Correct Welding Process. 
John J. Chyle. Machine Design, Vol. 24, 
No. 8, August, 1952, pp. 182-185, 265, 
266, 268, illus. (Based on a paper pre- 
sented at the S.A.E., Summer Meeting, 
Atlantic City, N. J., June, 1952.) Recom- 
mended processes for different materials. 

Welding in the Soviet Union. J. Man 
nin. Engineer's Digest, Vol. 13, No. 10, 
October, 1952, pp. 351-354 


Tooling 


International Machine Tool Exhibition 

London, 1952. I, II. Engineer's Digest, 
Vol. 13, Nos. 8, 9, August, September, 
1952, pp. 269-274; 319-323, 318, illus. 
New designs and applications. 

The International Machine Tool Exhibi- 
tion at Olympia. I, II, II. Zhe Engi 
neer, Vol..194, Nos. 5044, 5045, 5046, 
September 26, October 3, 10, 1952, pp. 
102-409; 438-448; 474-477, illus. De 
scriptions of various new tooling devices 
and development. 

Second European Machine Tool Exhibi- 
tion, Hanover. I, II, UI. Zhe Engineer, 
Vol. 194, Nos. 5047, 5048, 5049, October 
17, 24, 31, 1952, pp. 511, 512; 542-545; 
DS86-588, illus. 

2nd European Machine Tool Exhibi- 
tion—Hanover, 1952. I, II. Engineers’ 
Digest, Vol. 13, Nos. 8, 9, August, Septem- 
ber, 1952, pp. 275—278; 324-328, illus 
Examples of new developments 

Alloyed-Titanium Tooling. Jam 
Joseph. Digest, Vol. 65, No. 2, 
August, 1952, pp. 17-19, illus. Major 
problems. 
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An Analysis of Feed Mechanisms in 
Machine Tools Regarding Uniformity of 
Advance and Sensitivity of Adjustment. 
M. E. Elyasberg. (Stankit i Instrument, 
Nos. 11, 12, 1951, pp. 1-7; 6-9.) Engi- 
neers’ Digest, Vol. 13, Nos. 9, 10, Septem- 
ber, October, 1952, pp. 298-300; 338-340, 
illus. 

Big Casting Arrives for Big Press. 
Aviation Week, Vol. 57, No. 14, October 6, 
1952, p. 42, illus. Alcoa’s 13,200-ton 
extruder. 

Direct-Acting (Wheelon) Hydropress. 
Mechanical Engineering, Vol. 74, No. 8, 
August, 1952, pp. 658, 659, illus. 

Hi-Jet System for Increasing Tool 
Life. R. J. S. Pigott and A. T. 
Colwell. SAE Quarterly Transactions, 
Vol. 6, No. 3, July, 1952, pp. 547-564; 
Discussion pp. 564-566, illus. 2 refer- 
ences. (Paper presented at S.A.E., An- 
nual Meeting, Detroit, January 15, 1952.) 

How Plastics Cut F-84 Costs. Ben 
Sokol. Aero Digest, Vol. 65, No. 3, 
September, 1952, pp. 102-105, illus. 

Hydraulic Bag Pressurizes Press Pad. 
Machine Design, Vol. 24, No. 7, July, 
1952, p. 142, illus. Douglas Aircraft 
Co.’s Wheelon Press. 

Latest Developments in High Speed 
Automatic Molding Machinery. Fred C. 
Means. Society of Plastics Engineers, 
Journal, Vol. 8, No. 9, November, 1952, 
pp. 14-16, illus. 

Machine Tools for Fine Machining. P. 
Grodzinski. Engineers’ Digest, Vol. 13, 
No. 8, August, 1952, pp. 238-244, illus. 
8 references. 

Modern Machine Tool Manufacturing 
Methods. T. P. N. Burness. Engi- 
neers’ Digest, Vol. 13, No. 9, September, 
1952, pp. 293-295, 306. 

New Horizons for. Machine Tools; 
New Techniques of Instrumentation and 
Analysis Stimulate Teaching and Research 
in the Field of Metal Cutting. Prescott 
A. Smith. Technology Review, Vol. 55, 
No. 2, December, 1952, pp. 93-96, 130, 
illus. 

Press Hydroforms Deep Parts. 
chine Design, Vol. 24, No. 7, July, 1952, 
p. 140, illus. Cincinnati Milling Machine 
Co.’s new metal-forming machine. 

Smaller Presses For Bigger Jobs. 
Aviation Age, Vol. 18, No. 3, September, 
1952, pp. 59-63, illus. Design and ap- 
plications of the Wheelon direct-acting 
hydraulic press. 

Soviet Machine Tools. 
Mannin. Engineers’ Digest, Vol. 13, Nos. 
8, 9, 10, August, September, October, 
1952, pp. 253-256; 309, 310, 316; 351 
354. Recent advances and developments. 

Special Purpose Machine Tools and the 
Unit Construction Principle. J. C. Z. 
Martin. Engineers’ Digest, Vol. 13, No 
9, September, 1952, pp. 301-306, illus. 
8 references. Development during and 
since World War IT. 

Stretch-Flattening Machine. \Jechan- 
ical Engineering, Vol. 74, No. 8, August, 
1952, p. 668, illus. Developed by Lon- 
gren Aircraft Company for processing in 
volume aluminum-alloy integrally  stiff- 
ened extruded skin sections. 

Welded Machine Tools. O. Bondy, 
Engineers’ Digest, Vol. 13, No. 8, August, 
1952, pp. 263-266, illus. 14 references. 
Types; design considerations. 
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Propellers 


Overall Thrust, Thrust Grading, and 
Torque Measurements on a Two-blade, 
6'/. per cent thick, NACA 16 Section Pro- 
peller in the High-Speed Tunnel. G. S. 
Hislop, G. F. Hughes, and D. S. Capps. 
Gt. Brit., Aeronautical Research Council, 
Reports and Memeranda No. 2515, 1951 
(July, 1947). 45pp..illus. 11 references. 
British Information Services, New York. 
$2.60. 

de Havilland Propellers for the Bri- 
tannia and the Princess. De Havilland 
Gazette, No. 71, October, 1952, pp. 148 
150, illus 

Grinder Chucks Propeller Blades Verti- 
cally. Machine Design, Vol. 24, No. 7, 
July, 1952, pp. 138, 139, illus. 


Reference Works 


Chemical Engineering Materials of 
Construction (Sixth Annual Review). 
Industrial and Engineering Chemistry, 
Vol. 44, No. 10, October, 1952, pp. 2285 
2380, illus. 

Current Literature on Aviation. Jour 
nal of Air Law and Commerce, Vol. 19, 
No. 2, Spring, 249-251. 43 
references. Includes books, pamphlets, 
and domestic and foreign periodical ar- 
ticles. 

Helium: Bibliography of Technical 
and Scientific Literature From Its Dis- 
covery (1868) to January 1, 1947. Henry 
P. Wheeler, Jr., and Louise B. Swenarton 
U.S., Department of the Interior, Bureau 
of Mines, Bulletin No. 484, 1952. 76 pp. 
2616 references. Superintendent of Docu- 
ments, Washington Breakdown 
by characteristics, chemistry, production, 
and utilization; author index. 

Directory of Suppliers of Industrial 
Coatings, Equipment and Supplies. O07 
ganic Finishing, Vol. 13, No. 9, September, 
1952, pp. 32-54. 

Three-Way Guide to British Aircraft. 
Aeronautics, Vol. 27, No. 2, September, 
1952, pp. 52-81, illus. A directory of 
leading manufacturers 


2038 references. 


1952, pp. 


$0.35. 


Rotating Wing Aircraft 


British Helicopter Developments. A 
McClements. //elicopter 
Great Britain, Journal, 
August-October, 49-70, illus 
52 references. 1926-1952 period. 

Jupiter (T-400 Gas Turbine Engine 
for Helicopters? Paul H. Wilkinson. 
Aviation Age, Vol. 18, No. 5, November, 
1952, pp. 40, 41, illus 

A Review of Helicopter Patents. L.H 
Hayward. Helicopter 
Great Britain, Suppl 
Vol. 5, No. 4, 1952. 14 pp., illus. 

Some Recent Helicopter Research 
Investigations. Wm. Stewart. Helicopter 
Association of Great Britain, Journal, 
Vol. 6, No. 1, April-July, 1952, pp. 3-12; 
Discussion, pp. 13-20, illus. Operation 
and performance, stability and control, 
design, and other acrodynamic aspects. 

American Helicopter Co.'s XH-26 Pulse- 
Jet-Powered Single-Place Collapsible Heli- 
copter. M. Berry. American Helicopter, 
Vol. 28, No. 10, September, 1952, pp. 8, 
15, illus. 


Assuciation of 
Vol. 6, No. 2, 
1952, pp. 


Association — of 
nent to Journal, 


-FEBRUARY, 


1953 


American Helicopter Co.’s XH-26 Pulse- 
Jet-Powered Single-Place Collapsible Heli- 
copter. Aviation Week, Vol. 57, No. 15, 
October 13, 1952, pp. 21-23, 25, 26, 28, 
illus. 

Fairey Rotodyne Twin-Engined Turbo- 
jet Helicopter, England. Aviation Week, 
Vol. 57, No. 14, October 6, 1952, p. 17, 
illus. 

Kaman Model HTK-1 Three-Place 
Counter-Rotating Twin-Rotor Helicopter. 
Randolph Hawtherne. Aviation Age, Vol. 
18, No. 5, November, 1952, pp. 42, 43, 
illus. 

S.N.C.A.S.E. SE-3120 General Utility 
Three-Place Helicopter, France. C. Colin 
Cooper. American Helicopter, Vol. 28, 
No. 10, September, 1952, pp. 9-12, illus. 

Sikorsky S-55 10-12 Place Helicopter. 
-lviation Week, Vol. 57, No. 16, October 
20, 1952, pp. 49-51, 55, 56, 58, illus. 
Results of Los Angeles Airways’ proving 
run. 

Smolensk Motorless  Single-Rotor 
Trainer Helicopter-Glider, U.S.S.R. 
Sailplane and Glider, Vol. 20, No. 9, 
September, 1952, p. 19. 

Design For a Jet-Powered Helicopter. 
G. F. Champlin. American Helicopter, 
Vol. 27, No. 8, July, 1952, pp. 6-8, 14, 
illus. 

‘Copter Autopilot. L. E. Sheehan and 
L. J. Vetter. Flight Lines, Vol. 3, No. 6, 
November, 1952, pp. 10-12, illus. Special- 
ized design and equipment. 

The Determination in Flight of the 
Body Drag and the Mean Blade Profile 
Drag Coefficient of a Helicopter. F. E 
Bartholomew and W. S. D. Marshall 
College of Aeronautics, Cranfield, England, 
Report No. 56, April, 1952. 16 pp., illus. 
10 references 

Helicopter Operating Experiences. A 
\V. J. Vernieuwe. Helicopter Association 
of Great Britain, Journal. Vol. 6, No. 2, 
August-October, 1952, pp. 31-41; Dis 
cussion, +1 48, illus. (Lecture presented 
at the Institution of Civil Engineers, 
London, September 5, 1952.) 

The Application of Jet Propulsion to 
Helicopters. Wm. Stewart and M. F 
Burle. Gt. Brit., Aeronautical Research 
Council, Current Papers No. 8, 1950 
24 pp., illus. 7 references. British In- 
formation New York. $0.40. 

Blade Feathering and Feathering Hinges. 
I, II. Paul Baumgartl. American Heli 
copter, Vol. 27, Nos. 8, 9, July, August, 
1952, pp. 10, 11, 14, 15; 12-14, 16, 17, 
illus. Includes jet-powered and large- 
sized types. 

Notes on Helicopter Rotor Behavior 
after Engine Failure in Hovering Flight. 
W. Stewart and G. J. Sissingh. Gi 
Brit., Aeronautical Research Council, Re 
ports and Memoranda No. 2659, 1952 
(May, 1949). 6 pp., illus. 2 references 
British Information Services, New York 
$0.50. 

Strain Measurements of Rotor Blades. 
M. Berry. American Helicopter, Vol 
27, No. 8, July, 1952, pp. 9, 15, 16, illus 

Big Future Forecast for Intercity Cop- 


Services, 


ters. Aviation Week, Vol. 57, No. 15, 
October 13, 1952, pp. 91, 92, illus. 
Britain’s Helicopters for the Army. 


R. H. Bower. American Helicopter, Vol 


28, No. 10, September, 1952, pp. 13-16, 
illus. 


WIDE FI 
lo . 
cyc 


RAPID | 
Swi 


fre 


INCREM 
cor 


GOOD A 
37, 
INTERN. 
60 


|| 

| in 
34 
LOW DI 
me 
les 
| LOW LI 
pa 
fil 
me 
Type 1 


AERONAUTICAL ENGINEERING REVIEW—FEBRUARY, 19538 119 


E RANGE BRIDGE OSCILLATOR 


5 Ke to 50 Mc and 3 Fixed Audio Frequencies 


Specifications 


WIDE FREQUENCY RANGE: continuously adjustable from 5 ke 
to 50 Mc; fixed audio frequencies of 60, 400 and 1000 
cycles 


RAPID FREQUENCY SELECTION: r-f tuning dial and range 
switch permit rapid and accurate selection of desired 
frequency 


INCREMENTAL FREQUENCY DIAL: slow-motion dial on tuning 
control indicates 0.1% frequency increments of main dial 


GOOD ACCURACY: + 2% for carrier frequencies above 150 kc; 
3% below 150 kc; +=5% at 400 and 1000 cycles 


INTERNAL MODULATION: both 400 and 1000 cycle at 30% or 
60% levels provided 


GOOD OUTPUT: r.f. is 10 volts, open circuit; 1 watt into match- 
ing 50-ohm load— audio is 12 volts, open circuit, 
34 watt into matching 50-ohm load 


LOW DISTORTION: r-f, 3% over most of range; a-f approxi- 
mately 5% at 400 cycles and at 1 kc; envelope distortion 
less than 6% at 60% modulation, 3% at 30% level 


LOW LEAKAGE: r-f and audio circuits are in shielded com- 
partment in main cabinet. Leads to plate and heater are 
filtered. At 1 Me stray fields are about 50 microvolts per 
meter at two feet from instrument 


Type 1330-A Bridge Oscillator ......... $525.00 


RF CONTROL 
* 


The General Radio Type 1330-A Bridge Oscillator is 
finding wide application as a variable-frequency power 
source for bridge and other measurements at radio and 
audio frequencies. Its wide range of 5 kc to 50 Mc, with 
spot frequencies at 60, 400 and 1000 cycles make it a 
particularly flexible instrument. 

Internal modulation at 400 and 1000 cycles at 30% 
or 60% modulation is supplied. 

Its good shielding, adequate output for most r-f 
measurements and excellent frequency stability with low 
distortion make this a most versatile general-purpose 
oscillator. 


Admittance Meters Coaxial Elements Decade Capacitors 


Decade Inductors Decade Resistors % Distortion Meters 
0 m p a n y Frequency Meters Frequency Standards x Geiger Counters 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 
90 West St. NEWYORK 6 920 S. Michigan Ave. CHICAGO 5 1000 N. Seward St. LOS ANGELES 38 Variacs wx Light Meters % Megohmmeters % Motor Controls 


Impedance Bridges *% Modulation Meters +z Oscillators 


Noise Meters Null Detectors Precision Capacitors 


Pulse Generators % Signal Generators x Vibration Meters ¥z Stroboscopes % Wave Filters 
U-H-F Measuring Equipment V-T Voltmeters Wave Analyzers Polariscopes 
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nother Lrample of Jhafer Lesign Leadenshyp 


The pioneering and mass 

production of advanced types of 

aircraft roller bearings is a basic part of 
Shafer’s business. Here, for example, is a 
recent addition to the expanding parade of 
Shafer ‘‘firsts’’—a self-aligning, torque 

tube type, double row, roller bearing that 
provides full freedom of rotation and proper 
alignment whenever structural deflections 
occur during flight. It is factory-lubricated 
and equipped with positive seals which 
retain the lubricant and also provide efficient 
sealing against pressurization. Like ALL 
Shafer Aircraft Control Bearings it conforms 
to all military and commercial specifications 
combines compactness, light weight and top 
quality with unsurpassed ruggedness of 
construction, dependability of performance 
and utmost resistance to shock loads. 

Write for details—and remember . . . 
Shafer’s all-important asset—33 years of 
specialized roller bearing experience—is yours 
to draw from without cost or obligation 

at any and all times. 


SHAFER BEARING CORPORATION 


801 Burlington Ave * Downers Grove, Illinois 


Cartridge 
Units 
Aircraft 
Control Pillow 
Bearings Blocks 


Check These Proven Features 


V SIMPLE, COMPACT DE- 
SIGN eliminates parts and 
facilitates installation. 


V HIGH ROLLER BEARING 
CAPACITY with minimum 
cross-section and weight. 


COMPENSATES FOR 
MISALIGNMENT resulting 
from mounting inaccuracies 
and deflections of oper- 
ating structural members. 

SELF-ALIGNING action 
within the rolling elements 
insures freedom of rotation 
and proper alignment under 
all conditions 


POSITIVE SEALS retain 
lubricant and provide effi- 
cient sealing against pres- 
surization 


LUBRICANT GROOVE in 
outer race simplifies relubri- 
cation. 


- . - Specialists in Aircraft and Industrial Self- 
Aligning Roller Bearings for over 3 of a century. 


Flange 

Cartridge Take-up 

Units Units 

Duplex 
Units 
Take-up 
and Frame 
Units 
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High-Altitude Helicopter Operations. 
Hugh Harvey. American Helicopter, Vol 
28, No. 11, October, 1952, pp. 9, 10 
Okanagan Air Services, Ltd.’s pioneering 
work 


Sciences, General 


Mathematics 


On Approximate Solutions of Systems 
of Linear Inequalities. Alan J. Hoffman, 
U.S., National Bureau of Standards, 
Journal of Research, Vol. 49, No.4, October 
1952, pp. 263-265. 2 references. (Also 
available as Research Paper 2362. Super 
intendent of Documents, Washington 
$0.05.) 

Generalization of Boundary-Layer Mo 
mentum-Integral Equations to Three 
Dimensional Flows Including Those ‘of 
Rotating System. Arthur Mager. (U.S., 
N.A.C.A., Technical Note No. 2310, 1951 
U.S., N.A.C.A., Report No. 1067, 1952 
16 pp., illus. 18 references. Superin 
tendent of Documents, Washington. $0.20 

Integrals and Integral Equations in 
Linearized Wing Theory. Harvard Lo 
max, Max A. Heaslet, and Franklyn B 
Fuller. (U.S N.A.C.A., Technical 


No. 2252, 19530.) U.S., N.AC.A., Re 


port No. 1054, 1951. 384 pp., illus. 18 
references. Superintendent of Documents 
Washington. $0.30. 

The Numerical Method of Characteris 
tics for Hyperbolic Problems in Three 
Independent Variables. C. kK. Thornhill 
Gt. Brit., Aeronautical Research Coun 
Reports and Memoranda No. 2615 
1952 (September, 1948). 13° pp., illu 
2 references. British Information Serv 
ices, New York. $0.90. 

On the Momentum Equation in Laminar 
Boundary-Layer Flow: A New Method of 
Uniparametric Calculation. B. Thwaites 
Gt. Brit., Aeronautical Research Cour 
Reports and Memoranda No. 2587, 1952 
(December, 1947). 9 pp. 9 references 
British Information Services, New York 
$0.75 

Pointwise Bounds for the Solutions of 
Certain Boundary-Value Problems. J. L 
Synge Royal Society (London), 
ceedings, Series A, Mathematical and 
Physical Sciences, Vol. 208, No. 1093 
August 22, 1951, pp. 170-175. 7 refer 
ences. For Dirichlet-Neumann types 

Singular Integral Equations; Boundary 
Problems of Function Theory and Their 
Application to Mathematical Physics. 
N. 1. Muskhelishvili. (Institute of 
matics, Tiflis, U.S.S.R., 1946. Trans 
lated by J. R. M. Radok and W. G. Wool 
nough.) Australia, Department of Su 
and Development, Aeronautical Re 
Laboratories, Translation No, 12, Febru 
ary, 1949. 404 pp. 115 references 

Upper and Lower Bounds for the Numeri- 
cal Solution of the Dirichlet Difference 
Boundary Value Problem. J. B. Di 
and R. C. Roberts. Journal of Mat 
matics and Physics, Vol. 31, No. 3, Octo 
1952, pp. 184-191. 7 references 

A New Method of Solving the Born 
Green Equation for the Radial Distribu 
tion Function. A. G. McLellan. RF 
Society (London), Proceedings, Serie 


Vathematical and Physical Sciences 


210, No 
517, illu 
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210, No. 1108, January 22, 1952, pp. 509 
517, illus. 12 references. 

The Relation of Eddington’s E-Numbers 
to the Tensor Calculus. I—The Matrix 
Form of E-Numbers. IIl—An Extension 
of Tensor Transformation Theory. S. R. 


Milner. Royal Society (London), Pro 
ceedings, Series A, Mathematical and 
Physical Sciences, Vol. 214, No. 1118, 
September 28, 1952, pp. 292-329. 3 ref- 


erences 

Some Theorems on Perturbation Theory. 
IV. E. C. Titehmarsh. Royal Society 
London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 210, 
No. 1100, December 7, 1951, pp. 380-47. 
3 references. 

The Zeros of P’n;(x,) of Non-Integral 
Degree. K. M. Siegel, J. W. Crispin, 
R. E. Kleinman, and H. E. Hunter. 
Journal of Mathematics and Physics, 
Vol. 31, No. 3, October, 1952, pp. 170- 
179. 13 references. Method devised for 
use at the University of Michigan Willow 
Run Research Center. 

An Analysis of the Errors in Curve- 
Fitting Problems with an Application to 
the Calculation of Stability Parameters 
from Flight Data. Marvin Shinbrot. 
U.S., N.A.C.A., Technical Note No. 2820, 
November, 1952. 29 pp., illus. 3. ref- 
erences. 

An Approximation Connected with Cos 
nand Sinn. J. Berghuis. Netherlands, 
Mathematisch Centrum, Amsterdam, Re- 
port No. R72,1951. 9 pp. 4 references. 

Asymptotic Expansions Connected with 
Truncated Series of Exponential and 
Bessel Type. J. A. Zonneveld and 
J. Berghuis. Netherlands, Mathematisch 


Centrum, Amsterdam, Report No. MR 8, 


1952. 13 pp., illus. 14 references. 

On a Certain Asymptotic Expansion. 
A. van Wijngaarden. Netherlands, \Math- 
ematisch Centrum, Amsterdam, Report 
No. R 177, 1952. 3 pp. 

On a Certain Type of Integral Associated 
with Circular Cylinders. J. M. Hammer 
sley. Royal Society (London), Proceed 
A, Mathematical and Physical 
Sciences, Vol. 210, No. 1100, December 7, 
1951, pp. 98-110. 10 references. 

Decimal-Binary Conversion and Decon- 
version. A. van Wijngaarden. Nether 
lands, Mathematisch Centrum, Amsterdam, 
Report No. R 130, 1951. 41 pp. 

Derivation and Application of a General 
Formula for Directly Computing the Skin 
Thickness of Wings and Tailplanes. A. 
H. Hall. (Canada, National Research 
Council, Division of Mechanical Engineer 
ing, Report No. MM-221, April, 1950.) 
Canada, National Aeronautical Establish- 
ment, Report No. R12, 1951. 24 pp., 
illus. 4 references. 

Empirical Equations for Three-Variable 
Data. Harry Stern. Jndustrial and Engi- 
neering Chemistry, Vol. 44, No. 10, October, 
1952, pp. 2442-2444, illus. 3 references. 

The Enumeration of Graphs in the Feyn- 
mann-Dyson Technique. C. A. Hurst 
Royal Society (London), Proceedings, Series 
A, Mathematical and Physical Sciences, 
Vol. 214, No. 1116, August 7, 1952, pp 
14-61, 6 references 

Formulas for Numerical Differentiation 
in the Complex Plane. Herbert E. Salzer. 
Journal of Mathematics and Physics, 
Vol. 31, No. 3, October, 1952, pp. 155 
169 
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Lagranian Integration Coefficients for 
Distance Functions Taken Over Right 
Circular Cylinders. J. M. Hammersley 
Journal of Mathematics and Physics, 
Vol. 31, No. 2, July, 1952, pp. 139-150. 
5 references. 


The Minimum of a Non-Homogeneous 


Binary Cubic Form. J. H. H. Chalk. 
Canibridge Philosophical Society, Pro 
ceedings, Vol. 48, Part 38, July, 1952, 


pp. 392-401. 8 references. 

The Resolution of Complex Quantities. 
N.H. Crowhurst. Electronic Engineering, 
Vol. 24, No. 295, September, 1952, pp. 
126-428, illus. 8 references. Charts for 
assisting calculations. 

Solution of the Cubic Equation by a 
Simplified Procedure. Ennis E. Jones. 
Product Engineering, Vol. 23, No. 9, Sep- 
tember, 1952, pp. 183-189. 

A Solution of the Telegraph Equation 
with Application to Two Dimensional 
Supersonic Shear Flow. Chieh-Chien 
Chang and Jack Werner. 
Mathematics and Physics, Vol. 31, No. 2, 
July, 1952, pp. 91-101, illus. 6 references. 

Transformations Depending on Sets 
of Associated Points. T. G. Room. 
Cambridge Philosophical Society, Proceed- 
ings, Vol. 48, Part 3, July, 1952, pp. 383- 
391. 3 references. 

Truncated Power-Series. J. Berghuis. 
Netherlands, Mathematisch Centrum, Am- 


sterdam, Report Ne. R 173, 1952. 11 pp. 
9 references. 
Table of the Integral I exp (—v--— 
J0 
xv)uv~ A. van Wijngaarden. 


Netherlands, Mathematisch Centrum, 
sterdam, Report No. R 176, 1952. 6 pp. 

Tables for Numerical Integration at 
Non-Equidistant Argument Steps. H. O. 
Hartley. Cambridge Philosophical Society, 
Proceedings, Vol. 48, Part 3, July, 1952, 
pp. 486-442. 5 references. 

Tables for Use in Rank Correlation. 
L. Kaarsemaker and A. van Wijngaarden 
Netherlands, Mathematisch Centrum, Am- 
sterdam, Report No. R 73, 1952. 17 pp. 

On the Choice of Standard Solutions 
to Weber’s Equation. J. C. P. Miller. 
Cambridge Philosophical Society, Proceed- 
ings, Vol. 48, Part 3, July, 1952, pp. 428 
$35, illus. 5 references. 

On an Extension of Riemann’s Method 
of Integration, with Applications to One- 


Dimensional Gas Dynamics. Geoffrey 
S. S. Ludford. Cambridge Philosophical 
Society, Proceedings, Vol. 48, Part 3, 


July, 1952, pp. 499-510, illus. 6 references. 
Development of an unfolding procedure in 
partial differential equations of hyperbolic 
type. 

On the Transformation of Certain In- 
tegral Equations to Differential Equations. 
J. P. O. Silberstein. Australia, De part- 
ment of Supply, Aeronautical Research 
Laboratories, Report No. SM. 176, Sep- 
tember, 1951. 32 pp. 1 reference. 

Separability in a Class of Coordinate 
Systems. Parry Moon and Domina 
Eberle Spencer. Fravklin Institute, 
Journal, Vol. 254, No. 3, September, 
1952, pp. 227-242. 4 references. Study 
of separability conditions for the Helm- 
holtz and Laplace equations. 


REVIEWS 


Journal of 
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Two-Phase Equilibrium in Binary and 
Ternary Systems. IX—Derivation of the 
General Equation Defining a Small 
Change at Equilibrium. R. F. Strickland- 
Constable. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and 
Physical Sciences, Vol. 214, No. 1116, 
August:7, 1952, pp. 36-48. 5 references. 

Congruence Properties of the Partition 
Function and Associated Functions. J. 
M. Rushforth. Cambridge Philosophical 
Society, Proceedings, Vol. 48, Part 3, 
July, 1952, pp. 402-418. 23 references. 

Differentiation of Some Classes of 
Set Functions. Charles A. Hayes. Cam- 
bridge Philosophical Society, Proceedings, 
Vol. 48, Part 3, July, 1952, pp. 374-382. 
3 references. 

A Note on Entire Functions Used 
in Analytic Interpolation. J. Berghuis. 
Netherlands, Mathematisch Centrum, Am- 
sterdam, Report No. R. 143, II, 1982. 
pp. 

Relations Between Delta Functions. 
B. Gross and H. Pelzer. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 210, 
No. 1102, January 7, 1952, pp. 484-437, 
illus. 4 references. 

An Associated Bessel Function. Yudell 
L. Luke. Journal of Mathematics and 
Physics, Vol. 31, No. 2, July, 1952, pp. 
131-138. 10 references. 

Some New Asymptotic Expansions for 
Bessel Functions of Large Orders. I’. \V. 
J. Olver. Cambridge Philosophical Society, 
Proceedings, Vol. 48, Part 3, July, 1952, 
pp. 414-427, illus. 8 references. 

Supplementary Tables for Special Func- 
tions Used in the Calculation of Airloads 
on Oscillating Wings (Special Functions 
of NACA TN 1195). R. J. Crookshanks. 
Douglas Aircraft Company, Inc., Report 
No. SM-14200, November 27, 1951 
ISpp. 4references. 

Tables of Multhopp and other Functions 
for Use in Lifting-Line and Lifting-Plane 
Theory. V. M. Falkner and E. J. Wat- 
son. Gt. Brit., Aeronautical Research 
Council, Reports and Memoranda No. 
2593, 1952 (February, 1948). 52 pp., 
illus. 3 references. British Information 
Services, New York. $3.15. 

Transforms for the Eddy-Diffusion of 
Clusters. L. F. Richardson. Royal So- 
ciety (London), Proceedings, Series <A, 
Vathematical and Physical Sciences, Vol. 
214, No. 1116, August 7, 1952, pp. 1-20, 
illus. 20 references. 

Investigation of Statistical Nature of 
Fatigue Properties. E. Epremian and 


R. F. Mehl. U.S., N.A.C.A., Technical 
Note No. 2719, June, 1952, 119 pp., 
illus. 50 references. Survey of all as- 


pects of the subject and review of the litera- 
ture; statistical modes. 

A Note on the Sequential Estimation of 
Means. D. R. Cox. Cambridge Philo- 
sophical Society, Proceedings, Vol. 48, 


Part 3, July, 1952, pp. 447-450. 6 ref- 
erences. Method of finding a nearly 
unbiased estimate. 

Notes on a Theorem of Cochran. G.S. 


James. Cambridge Philosophical Society 
Proceedings, Vol. 48, Part 3, July, 1952, 
pp. 448-446. 7 references. 

On the Application of Statistical Con- 
cepts to the Buffeting Problem. H. W. 
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Liepmann. Journal of the Aeronautical 
Sciences, Vol. 19, No. 12, December, 1952, 
pp. 793-800, 822, illus. 14 references. 

Order-Disorder Statistics. IV—A Two- 
Dimensional Model with First and Second 
Interactions. C. Domb and R. B. Potts. 
Royal Society (London), Proceedings, Series 
A, Mathematical and Physical Sciences, 
Vol. 210, No. 1100, December 7, 1951, 
pp. 125-141, illus. 17 references. 


Physics 


The Commutation Laws of Relativistic 
Field Theory. R. E. Peierls. Royal 
Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol. 
214, No. 1117, August 21, 1952, pp. 148 
157. 7references. 

Comparison of the Acceleration Due to 
Gravity at the National Physical Labora- 
tory, Teddington, the Bureau International 
des Poids et Mesures, Sévres, the 
Physikalisch-Technische Bundesanstalt, 
Brunswick, and the Geodetic Institute, 
Potsdam. A. H. Cook. Royal Society 
(London), Proceedings, Series A, Mathe- 
mathical and Physical Sciences, Vol. 213, 
No. 1114, July 8, 1952, pp. 408-424. 19 
references. 

The General Static Spherically Sym- 
metric Solution in Einstein's Unified 
Field Theory. W. B. Bonnor. Royal 
Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol 
210, No. 1102, January 7, 1952, pp. 427 
$34. 5 references. 

Laws of Attraction Having a Certain 
Generalized Newtonian Property. H. D. 
Block. Journal of Mathematics and Phys 
ics, Vol. 31, No. 2, July, 1952, pp. 151 
153. 3 references. 

Electronic Bound States at the Surface 
of a Metal. G. R. Baldock. Cambridge 
Philosophical Society, Proceedings, Vol. 
48, Part 3, July, 1952, pp. 457-469, illus. 
14 references. 

Quantum Field Theory of Bound States. 
I—Bound States in Weak Interaction. 
R. J. Eden. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 215, No. 1120, 
November 6, 1952, pp. 133-146, illus. 
7 references. 

Threshold Behaviour in Quantum Field 
Theory. R. J. Eden. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 210, 
No. 1102, January 7, 1952, pp. 388-404. 
13 references. 

A New Classical Theory of Electrons. 
II. P. A. M. Dirac. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 212, 
No. 1110, May 7, 1952, pp. 330-339. 3 
references. Analysis of the motion of a 
stream of electrons obeying Lorentz’s 
equation of motion; deduction of a Hamil- 
tonian formulation of the equations. 

The Diamagnetism of Free Electrons. 
E. H. Sondheimer and A. H. Wilson. 
Royal Society (London), Proceedings, Series 
A, Mathematical and Physical Sciences, 
Vol. 210, -No. 1101, December 20, 1951, 
pp. 173-190, illus. 24 references. 

Electronic Levels in Simple Conjugated 
Systems. II—Butadiene. II]—The Sig- 
nificance of Configuration Interaction. 
C. A. Coulson and Juliane Jacobs. Royal 


AERONAUTICAL 


ENGINEERING REVIEW 


Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol. 
206, No. 1086, May 7, 1951, pp. 287-296; 
297-308, illus. 

On the Interaction of Two Electrons. 
G. E. Brown and D.G. Ravenhall. Royal 
Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol 
208, No. 1095, September 24, 1951, pp. 
552-559. 9 references 

Electrical Breakdown of Gases. I 
Spark Mechanism in Air. F. Llewellyn 
Jones and A. B. Parker. II—Spark 
Mechanism in Nitrogen. J. Dutton, 
S. C. Haydon, and F. Llewellyn Jones. 
Royal Society (London), Proceedings, Series 
A, Mathematical and Physical Sciences, 
Vol. 213, No. 1118, June 24, 1952, pp. 185 
214, illus. 

Secondary Processes Active in the Elec- 
trical Breakdown of Gases. Leonard B 
Loeb. British Journal of Applied Physics, 
Vol. 3, No. 11, November, 1952, pp. 341 
349. 49 references 

Electrical Contact Resistance between 
Metallic Surfaces Subjected to Various 
Treatments. T. Fukuroi and Y. Muto 
(Téhoku University, Japan, Science Re 
ports of the Research Institutes, Series A, 
Vol. 3, No. 3, June, 1951, pp. 281-291 
Engineers’ Digest, Vol. 13, Na. 8, August, 
1952, pp. 261, 262, illus . 

Effect of Electromagnetic Radiation on 
the Lamb Shift. F.C. Auluck and D.S 
Kothari. Royal Society (London), Pro 
ceedings, Series A, lathematical and 
Physical Sciences, Vol. 214, No. 1116, 
August 7, 1952, pp. 137-142. 7 references 


31 references. 


22 references 


An Electromagnetic Interpretation Prob- 
lem for the Sphere. L. B. Slichter 
Royal Society (London), Proceedings, Series 
A, Mathematical and Physical Sciences, 
Vol. 214, No. 1118, September 23, 1952, 
pp. 356-370. 10 references. 

The Influence of Sound and Ultrasound 
on Electro-Chemical Processes. I, II, 
III. <A. Roll. Vol. 4, 
Nos. 4, 5, and 6, 1952, pp. B49-53; B65 
70; 81-89.) Engineers’ Digest, Vol. 13, 
Nos. 8, 9, 10, August, September, October, 
1952, pp. 257-260, 244; 314-316; 357-360, 
illus. 17 references 

Multi-Oscillator Processes in the Scat- 
tering of Neutrons by Crystals. G. L 
Squires. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and Phys 
ical Sciences, Vol. 212, No. 1109, April 
22, 1952, pp. 192-206, illus. 12 references, 
Results obtained for nickel and magne 
sium. 

A Perturbation Method for Dirac’s 
New Electrodynamics. M. Cini. Royal 
Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol. 
213, No. 1115, July 22, 1952, pp. 520 
529. 4 references. 

The Phase Transition in Superconduc- 
tors. I—Nucleation. T. E. Faber. 
Royal Society (London), Proceedings, Series 
A, Mathematical and Physical Sciences, 
Vol. 214, No. 1118, September 23, 1952, 
pp. 392-412, illus. 17 references. 

The Analogy Between Elastic Solids 
and Viscous Liquids. V. G. Szebehely 
and D. H. Pletta. Virginia Polytechnic 
Institute, Engineering Experiment Station, 
Series No. 80, Vol. 45, No. 1, November, 
1951. 24 pp., illus. 21 references. 


FEBRUARY, 


1953 


The Densities and Limiting Densities 
of Vapours. F. L. Casado, Doreen § 
Massie, and R. Whytlaw-Gray. Royal 
Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol 
207, No. 1091, July 28, 1951, pp. 483 
495, illus. 11 references. 
at the University of Leeds. 

The Dielectric Behaviour of Vapours 
Adsorbed on Activated Silica Gel. R 
McIntosh, E. K. Rideal, and J. A. Snel- 
grove. Royal Society (London), Proceed- 
ings, Series A, Mathematical and Physical 
Sciences, Vol. 208, No. 1094, September 7, 
1951, pp. 292-310, illus. 28 references 

Dielectric Dispersion in Pure Polar 
Liquids at Very High Radio-Frequencies. 
I—Measurements on Water, Methyl, 
and Ethyl Alcohols. J. A. Lane and J. A 
Saxton. II—Relation of Experimental 
Results to Theory. J. A. Saxton. III 
The Effect of Electrolytes in Solution. 
J. A. Lane and J. A. Saxton. Royal 
Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vols 
213, 214, Nos. 1114, 1115, 1119, July 8, 
22, October 9, 1952, pp. 400-408; 473 
192; 531-545, illus. 57 references. 

A Discussion on Theory of Liquids. 
N. F. Mott, J. De Boer, R. Eisenschitz, 
E. N. da C. Andrade, F. C. Frank, N. N 
Greenwood, R. L. Martin, and B. J 
Mason. Royal Society (London), Pro 
ceedings, Series A, Mathematical and 
Physical Sciences, Vol. 215, No. 1120, 
Noveinber 6, 1952, pp. 1-66, illus. 132 
references. Comparison of flow in liquids, 
creep in crystals, and intercrystalline slip 
theories of the liquid state; transport proc- 


esses; 


Experiments 


analyses of viscosity and super- 
cooling; discontinuities in the physical 
properties of supercooled liquids; spon 
taneous nucleation of supercooled water 

An Equation of State Applicable to 
Gases at Densities near That of the Solid 
and Temperatures Far Above the Critical. 
T. L. Cottrell and S. Paterson. Royal 
Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol 
213, No. 1113, June 24, 1952, pp. 214 
225, illus. 17 references. 

The Influence of Pressure on the Equi- 
librium Between Carbon Dioxide and Air. 
T. J. Webster. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 214, No. 1116, Au 
gust 7, 1952, pp. 61-71, illus. 10 references 

The Limiting Densities of Vapours. 
F. L. Casado, Doreen S. Massie, and R 
Whytlaw-Gray. Royal Society (London), 
Proceedings, Series A, Mathematical and 


Physical Sciences, Vol. 214, No. 1119, 
October 9, 1952, pp. 466-470, illus. 2 ref 


erences. Experiments with ethyl ether, 
carbon tetrachloride, carbon disulphide, 
perfluoromethyleyclohexane, and acetone. 

Molecular Association in Liquids. III 

A Theory of Cohesion of Polar Liquids. 
J. A. Pople. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 215, No. 1120, 
November 6, 1952, pp. 67-83. 18 ref- 
erences. 

Paramagnetic Resonance in the Nickel 
Tutton Salts. J. H. E. Griffiths and J 
Owen. Royal Society (London), Proceed- 


ings, Series A, Mathematical and Physical 
Sciences, Vol. 213, No. 1115, July 22, 1952, 
pp. 459-473, illus. 


21 references. 
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AERONAUTICAL ENGINEERING 


an extra-hard casting alloy 
that resists galling and 
seizing at high temperatures 


Whenever you're looking for hardness in a corro- 
sion-resisting metal, it’s a good idea to review the 
characteristics of “S”® Monel. 


“S” Monel is one of the hardest and strongest of 
the non-ferrous alloys available in cast forms. 
What’s more, it combines the inherent corrosion 
resistance of Monel with two particularly valua- 
ble features: 1) extra hardness at high tempera- 
tures, and 2) resistance to galling and seizing. 


“S” Monel, in fact, maintains a hardness nearly 
as great as heat treated steel. Temperatures 
reaching as high as 1,000° F have but slight effect 
on its hardness. 


There have been instances where “S” Monel has 
shown unusual resistance to seizing, despite poor 
lubrication — or no lubrication at all! 


Another property of “S” Monel is that it is non- 


Mechanical Properties of “S” Monel* 
(Age-hardened} 


Yield Point 
Tensile Strength 


80-115,000 psi 
120-145,000 psi 
Elongation in 2-in 4-1% 
Hardness (Brinell) 300-375 


Coefficient of Thermal Expansion 
(32°-212°F.) in./in/°F. .. 0000068 


Hardness of “S” Monel at Elevated Temperatures* 


(As-cast condition) 


Temperature, °F. Brinell Hardness 


Room 321 
700 321 
800 311 
900 311 

1000 321 

1050 335 

1100 293 


REVIEW—FEBRUARY, 1958 


Takes the brunt of dry starts. Shown here fully assembled is 
the bearing cage for a jet engine turbine shaft. This bear- 
ing runs dry during the first moments of starting, causing 
a galling problem for the retaining ring. This retaining 
ring (arrow ) between the inner and outer races is a centrif- 
ugal sand casting of “S’ Monel, cast by Inco. “S’” Monel 
not only offers a high degree of resistance to galling, but 
also retains its hardness at temperatures up to 1,000° F. 


magnetic and stays that way at all temperatures 
down to —70° F. 


It is this combination of exceptional properties — 
and the ability to retain them at high tempera- 
tures — that make “S” Monel especially useful for 
cast precision parts that can be counted on to — 


— take the brunt of high heat 

— maintain accurate alignment or tight fit 

— resist galling and seizing 

— retain their resistance to corrosion, erosion 
and wear 


You'll find further information on “S” Monel in 
our bulletin, Inco Standard Alloys tor Special 
Problems. Your copy is ready and waiting. Write 
for it now. And consult your distributor of Inco 
Nickel Alloys for the latest information on their 
availability from warehouse and mill. Remember, 
too—it always helps to anticipate your require- 
ments well in advance. 


The International Nickel Company.,Inc.,67 Wall 
Street, New York 5, N. Y. 


Inco Nickel Alloys 


MONEL® « MONEL MONEL MONEL 
INCONEL® + INCONEL INCOLOY® + NIMONICS® 
MONEL + NICKEL LOW CARBON NICKEL DURANICKEL® 
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New Hydra-Curve Jaws 


ON MODEL 46 HUFFORD 


make estimated savings of 


23,797.40 


on 200 planes* 


By estimating cost of making 30 various parts for 200 planes 
on different types of forming machines, the Hufford Model 46 
equipped with the new Hydra-Curve Jaws showed a material 
saving alone of $20,180.00! In addition, $3617.40 in labor 
savings would be effected. 

These figures are indicative of the money-saving advantages 
possible with the new Hufford Hydra-Curve Jaws on Hufford 
Stretch-Wrap Forming Machines. 


If you want new cost reductions, if you 
want stretch-wrap forming at its best, 
rely upon Hufford ... FIRST IN THE FIELD, 
FIRST IN SALES, FIRST IN SAVINGS! 


* All figures from the files of a leading aircraft 
manufacturer. Name on request. 


BUT MATERIAL SAVINGS ARE NOT ALL...The 
Hydra-Curve Jaws lower transitional area stresses between 
die and jaw, reducing sheet breakage losses; overcome 
wrinkling and insure better skin fits, which cut assembly time. 
With these new curvable jaws, many jobs are being success- 
fully formed in the “T” condition, saving furnace hours. 

DIE COSTS ARE LOWERED TOO because expensive-to- 
make dish-outs are no longer required to relieve stresses. 
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The Spin-Hamiltonian and Line Widths 
in Nickel Tutton Salts. K.W.H. Stevens. 
Royal Society (London), Proceedings, Se- 
ries A, Mathematical and Physical Sciences, 
Vol. 214, No. 1117, August 21, 1952, 
pp. 237-246. 8 references. 

Superflow of Helium II Through Nar- 
row Slits. R. Bowers and K. Mendels- 
sohn. Royal Society (London), Proceed 
ings, Series A, Mathematical and Physical 
Sciences, Vol. 213, No. 1113, June 24, 
1952, pp. 158-174, illus. 5 references. 

Boundary Conditions in the Mechanics 
of Fields. S. M. Neamtan and E. Vogt. 
Canadian Journal of Physics, Vol. 30, 
No. 6, November, 1952, pp. 684-698 
5 references. 

The Brownian Motion of Coupled Sys- 
tems. P. G. Hodge, Jr. Journal of 
Mathematics and Physics, Vol. 31, No. 2, 
July, 1952, pp. 120-130. 7 references. 

The Classification of Multipole Radia- 
tion. Bertha Jeffreys. Cambridge Philo- 
sophical Society, Proceedings, Vol. 48, 
Part 3, July, 1952, pp. 470-481. 12 
relerences 

Mechanism of Mass Transfer on Bubble 
Plates; Plate Efficiencies. Frank B 
West, Walter D. Gilbert, and Toru Shi 
mizu. Industrial and Engineering Chem 
istry, Vol. 44, No. 10, October, 1952, 
pp. 2470-2478, illus. 20 references 

A Statistical-Mechanical Theory of 
Surface Tension. A. G. MacLellan. 
Royal Society (London), Proceedings, Series 
A, Mathematical and Physical Sciences, 
Vol. 213, No. 1113, June 24, 1952, pp. 
274-284, illus. 7 references. 

Synthesis of a Nonlinear Dynamic 
Vibration Absorber. Robert E. Roberson 
Franklin Institute, Journal, Vol. 254, 
No. 3, September, 1952, pp. 205-220, 
illus. 8 references. (Based on a Ph.D 
thesis.) 

Edge Waves on a Sloping Beach. F 
Ursell. Royal Society (London), Proceed 
ings, Series A, Mathematical and Physical 
Sciences, Vol. 214, No. 1116, August 7, 
1952, pp. 79-97, illus. 13 references 
Analysis of motion in a semi-infinite canal 
of finite width 


Space Travel 


Astraglossa or First Steps in Celestial 
Syntax. Lancelot Hogben. British In- 
terplanetary Society, Journal, Vol. 11, No 
6, November, 1952, pp. 258-274, illus 
A theoretical enlargement of the radio- 
lexicon of extraterrestrial communication 
for interplanetary travel. 

Manned Flight at the Borders of Space; 
The Human Facfor of Manned Rocket 
Flight. Heinz Haber. American Rocket 
Society, Journal, Vol. 22, No. 5, Septem- 
ber-October, 1952, pp. 269-276, 283, 
illus. 33 references. (Paper presented 
at A.R.S., Fall Meeting, Chicago, Septem 
ber 9, 1952.) 

Destination Space. S. Vasudev. Jn- 
dian Air Force Quarterly, Vol. 2, No. 4, 
October, 1952, pp. 64-75, illus. Brjef 
survey; prospects. 

Flights To The Major Planetary Sys- 
tems. H. B. Ketchum. The Journal 
of Space Flight, Vol. 4, No. 9, November, 


> 


1952, pp. 1-3. 
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An Engineering Method for Estimating 
Notch-Size Effect in Fatigue Tests on 
Steel. Paul Kuhn and Herbert F. Har- 
drath. U.S., N.A.C.A., Technical Note 
No. 2805, October, 1952. 35 pp., illus. 
22 references. 

Effects of Cyclic Loading on Mechanical 
Behavior of 24S-T4 and 75S-T6 Aluminum 
Alloys and SAE 4130 Steel. C. W. Mac- 
Gregorand N.Grossman. U.S., N.A.C.A., 
Technical Note No. 2812, October, 1952. 
53 pp., illus. 4 references 

Evaluating Mechanical Shock Resist- 
ance. Bernard Goldberg and T. E 
Pardue. (Based on U.S., Naval Re- 
search Laboratory, Report No. PS 105 301.) 
Machine Design, Vol. 24, No. 7, July, 
1952, pp. 236, 238, 241. Sand-cast alu- 
minum alloys used as test materials. 

Variation in Strength of Nominally 
Identical Tail Planes; A Report on Re- 
search Revealing the Extent of Scatter in 
the Strength of Light Alloy Structures 
Manufactured to the Same Design. k. 
D. Raithby. Aircraft Engineering, Vol. 
24, No. 282, August, 1952, pp. 223-225, 
illus. 1 reference. 

Drop Testing a Large Airplane. J. W. 
Gaines and F. V. Wagner. S.A.E., 
National Aeronautic Meeting, Los Angeles, 
October 1-4, 1952, Preprint No. 815. 24 
pp., illus. 


Theory & Analysis 


A Study of Some Impacts Between Metal 
Bodies by a Piezo-Electric Method. A. 
W. Crook. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and Physi- 
cal Sciences, Vol. 212, No. 1110, May 7, 
1952, pp. 377-390, illus. 11 references. 
Continuous piezoelectric measurements 
of the force throughout impacts between 
cylinders and between a hard sphere and 
metal flats. 

Fatigue—What It Is and Some Ways of 
Reducing Its Incidence. P. L. Teed. 
Society of Licensed Aircraft Engineers, 
Journal, Vol. 1, No. 10, October, 1952, 
pp. 3-15, 20, illus. 20references. (Paper 
presented at §.L.A.E. Meeting, Southamp- 
ton University, Hampshire, England, 
September 27, 1952.) 

Letter to the Editor: The Problem of 
Fatigue ; A Further Comment on the Con- 
tributions of Mr. J. Shapiro and Mr. W. 
A. P. Fisher. G. D. Chapman. Air- 
craft Engineering, Vol. 24, No. 282, 
August, 1952, p. 240. 2 references. 

Chart Simplifies Stress Calculations. 
Harold M. Durham. Machine Design, 
Vol. 24, No. 8, August, 1952, pp. 179 
181, illus. Application of stress nomo- 
gram to various problems 

Redundancy of a Structure. P. Nara- 
simha Murthy. Mechanical Engineer, 
Bangalore, India, No. 2, December, 1951, 
pp. 54-58, illus. 4 references. 

Strain Rosette Analysis. H. Fealdman. 
The Engineer, Vol. 194, No. 5042, Septem- 
ber 12, 1952, pp. 341, 342, illus. 1 ref- 
erence. Analysis of results of multi- 
element wire resistance strain-gage read- 
ings. 

Application of Maclaurin Series to the 
Analysis of Beams in Bending. M. 


REVIEWS 
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Hetényi. Franklin Institute, Journal, 
Vol. 254, No. 5, November, 1952, pp. 
369-380, illus. 1 reference. 

Creep Collapse of Viscoelastic Columns 
with Initial Curvatures. Harry H. Hilton 
Journal of the Aeronautical Sciences, 
Vol. 19, No. 12, December, 1952, pp. 844 
846, illus. 8 references. 

The Elastic Stability of Bent I-Section 
Beams. J. F. Davidson. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 212, 
No. 1108, April 8, 1952, pp. 80-95, illus. 
13 references. 

Lateral Instability of Rectangular Beams 
of Strain-Hardening Material Under Uni- 
form Bending. W.H. Wittrick. Journal 
of the Aeronautical Sciences, Vol. 19, No 
12, December, 1952, pp. 835-843, illus. 
8 references. 

Preliminary Results of Stability Calcu- 
lations for the Bending of Box Beams with 
Longitudinally Stiffened Covers Connected 
by Posts. Roger A. Anderson, Thomas 
W. Wilder, III, and Aldie E. Johnson, 
Jr. U.S., N.A.C.A., Research Memorandum 
No. L52K10a, December 1, 1952. 17 pp., 
illus. 3 references. 

Allowable Design Loads for Aluminum 
Columns. Martin A. Rubinstein. Prod- 
uct Engineering, Vol. 23, No. 8, August, 
1952, pp. 197, 199, 201, illus 
grams and calculation methods. 

Buckling of Low Arches or Curved 
Beams of Small Curvature. Y. C. Fung 
and A. Kaplan. U.S., N.A.C.A., Tech- 
nical Note No. 2840, November, 1952 
75 pp., illus. 7 references. 

Readers’ Forum: Note on the Deter- 
mination of Bending Frequencies by 
Rayleigh’s Method. F. Niedenfuhr. 
Journal of the Aeronautical Sciences, 
Vol. 19, No. 12, December, 1952, pp. 849, 
850, illus. : 

A Note on the Design of Columns Stress 
Beyond the Yield Point. C. L. Amba 
Rao. Mechanical Engineer, Bangalore, 
India, No. 2, December, 1951, pp. 46-49, 
illus. 8 references. 

Fundamental Transverse Frequencies 
Of Tapered Cantilever Bars. Walter 
W. Soroka. Product Engineering, Vol. 
23, No. 8, August, 1952, pp. 175-177, 
illus. 

On Non-Uniform Torsion of Cylin- 
drical Rods. Eric Reissner. Journal of 
Mathematics and Physics, Vol. 31, No. 3, 
October, 1952, pp. 214-221. 9 references 

The Theory of General Instability of 
Cylindrical Shells. J. R. M. Radok 
College of Aeronautics, Cranfield, England, 
Report No. 61, June, 1952. 16 pp. 6 
references. 

Torsion, Compression, and Bending 
Tests of Tubular Sections Machined from 
75S-T-6 Rolled Round Rod. R.L. Moore 
and W: Clark: U.S, NACA, 
Research Memorandum No. 52125, Novem- 
ber 12, 1952. 33 pp., illus. 14 refer- 
ences. 

Torsion Tests of Aluminum-Alloy Stiff- 
ened Circular Cylinders. J. W. Clark 
and R. L. Moore. U.S., N.A.C.A., 
Technical Note No. 2821, November, 
1952. 38pp.,illus. 6 references. 

The Analogy Between Elastic Solids 
and Viscous Liquids. V. G. Szebehely 
and D. H. Pletta. Virginia Polytechnic 


Nomo- 


For finer, easier, quicker tech- 
nical drawing, freehand 
drawing, sketching, stenciling 
or lettering, GRAPHOS has no 
rival. Interchangeable nibs for 
any line thickness from hair- 
line to ¥e inch. GRAPHOS cuts 
“‘stop-and-fill” time loss 90%. 
Light touch; perfect balance; 
uses any drawing ink. 


Selican , 


FOUNTAIN 
PEN 
with 58 


Interchange- 
able Nibs 


Ask your dealer or write 
for illustrated booklets. 


JOHN HENSCHEL & CO., Inc. 


105 EAST 29th STREET 
NEW YORK 16, N. Y. 
Sole Distributors for Canada 


HEINZ JORDAN & CO. 
73 Adelaide St. West, Toronto, Ont., Can. 


AERONAUTICAL 


ENGINEERING REVIEW 


Institute, Engineering Experiment Station, 
Series No. 80, Vol. 45, No. 1, November, 
1951. 24 pp., illus. 21 references. 

Metals Under Stress. S. K. Kabi. 
Mechanical Engineer, Bangalore, India, 
No. 1, October, 1950, pp. 59-64, illus. 
5 references. 

On the Stress-Strain Relations of 
Plastic Deformation. J. P. Benthem. 
Netherlands, Nationaal Luchtvaartlabora- 
torium, Amsterdam, Report No. S. 398, 
December 7, 1951. 107 pp., illus. 31 
references. 

Stress Strain Relations in the Theory 
of Thin Elastic Shells. Eric Reissner. 
Journal of Mathematics and Physics, 
Vol. 31, No. 2, July, 1952, pp. 109-119 
7 references. 

A Characteristic Type of Instability 
in the Large Deflexions of Elastic Plates. 
I—Curved Rectangular Plates Bent About 
One Axis. II—Flat Square Plates Bent 
About All Edges. D.G. Ashwell. Royal 
Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol. 
214, No. 1116, August 7, 1952, pp. 98 
118, illus. 16 references 

Diffraction by a Semi-Infinite Metallic 
Sheet. T. B. A. Senior. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 218, 
No. 1115, July 22, 1952, pp. 436-458, 
illus. 28 references 

Elastic Stability of Simply Supported 
Fiat Rectangular Plates Under Critical 
Combinations of Longitudinal Bending, 
Longitudinal Compression, and Lateral 
Compression. Robert G. Noel. Journal 
of the Aeronautical Sciences, Vol. 19, No. 
12, December, 1952, pp. 829-834, illus. 
4 references. 

Photoelastic Investigation of Trans- 
versely Loaded Plates by the Double- 
Layer Method. A. kKuske ( Verein 
deutscher Ingenieure, Zeitschrift, Vol. 94, 
No. 22, August 1, 1952, pp. 745-747.) 
Engineers’ Digest, Vol. 13, No. 9, Septem- 
ber, 1952, pp. 307, 308, illus. 6 references. 

The Strength of Curved Stiffened Panels 
in Shear. P. W. Kleeman. Australia, 
Department of Supply, Aeronautical Re 
search Laboratories, Structures and Mate- 
rials Note No. 196, January, 1932. 43 pp., 
illus. 18 references 

Fatigue Life of Wing Components for 
Civil Aircraft. Keri Williams. Royal 
Aeronautical Society, Journal, Vol. 56, 
No. 503, November, 1952, pp. 842 
848, illus. 8 references 

A Simplified Theory of Swept Wing 
Deformation. A. H. Hall Canada, Na- 
tional Aeronautical Establishment, Struc 
tures Laboratory, Report No. L.R-28, June 
3, 1952. 41 pp., illus. 2 references. 


Thermodynamics 


Visualizing Component Environment. 
W.H. Hannahs, J. A. Caffiaux, and Nor- 
man Stein. Aero Digest, Vol. 65, No. 2, 
August, 1952, pp. 82-92, illus. 7 refer- 
ences. Simplified calculations for thermal 
effects of high-velocity air streams upon 
the design of aerodynamic enclosures; 
heat transfer and other thermodynamic 
properties related to miniaturized design. 
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The Effects of Organic Substances on 
the Upper Limits of Inflammability of 
Some Hydrogen-Carbon Monoxide-Air 
Mixtures. G. Dixon-Lewis and J. W. 
Linnet. Royal Society (London), Proceed 
ings, Series A, Mathematical and Physical 
Sciences, Vol. 210, No. 1100, December 7, 
1951, pp. 48-69, illus. 49 references 

Initiation and Propagation of Explosion 
in Azides and Fulminates. F. P. Bowden 
and H. T. Williams. Royal Society (Lon 
don), Proceedings, Series A, Mathematical 
and Physical Sciences, Vol. 208, No. 1093, 
August 22, 1951, pp. 176-188, illus. 21 
references 

The Oxidation of Hexane in the Cool- 
Flame Region. H.C. Baileyand R.G. W 
Norrish. Royal Society (London), Pro 
ceedings, Series A, Mathematical and Physi 
cal Sciences, Vol. 212, No. 1110, May 7, 
1952, pp. 311-330, illus. 22 references 

Predissociation in the Spectrum of OH; 
the Vibrational and Rotational Intensity 
Distribution in Flames. A. G. Gaydon 
and H. G. Wolfhard. Royal Society (Lon- 
don), Proceedings, Series A, Mathematical 
and Physical Sciences, Vol. 208, No. 1092, 
August 7, 1951, pp. 63-75, illus. 12 
references. 

Spectra of Flames Supported by Free 
Atoms. A. G. Gaydon and H. G. Wolf 
hard. Royal Society (London), Proceed 
ings, Series A, Mathematical and Physical 
Sciences, Vol. 213, No. 1114, July 8, 1952, 
pp. 366-379, illus. 14 references. 

Spectroscopic Studies of the Hydrogen- 
Oxygen Explosion Initiated by the Flash 
Photolysis of Nitrogen Dioxide. R.G.W. 
Norrish and G. Porter. Royal Society 
(London) Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 210, 
No. 1103, January 22, 1952, pp. 489-460, 
illus. 20 references. 

Thermal Decomposition and Explosion 
of Azides. A. D. Yoffe. Royal Society 
(London), Proceedings, Series A, Mathe 
maticaland Physical Sciences, Vol. 208, No 
1093, August 22, 1951, pp. 188-199, illus 
21 references. 

An Experimental Investigation of Protec- 
tion Achieved by Sweat Cooling on Porous 
Surfaces Adjacent to Non-Porous Sur- 
faces. E Duncombe. (Canada, Na 
tional Research Council, Division of Me 
chanical Engineering, Report No. MT-20, 
January, 1951.) Canada, National Aero 
nautical Establishment, Report No. 16, 
1952. 31 pp.,illus. 16 references. 

On the Physical Significance of Some 
Dimensionless Groups in the Theory of 
Heat Transfer. P. Srinivasa Row. J 
chanical Engineering, Bangalore, India, 
No. 2, December, 1951, pp. 34-45, illus 

The Temperature Distribution Along a 
Radiating Gas Stream in Which Heat Is 
Being Liberated by a Chemical Reaction. 
M. W. Thring. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 208, No. 1093, 
August 22, 1951, pp. 247-262, illus. 7 
references 

The Thermal Conductivities of Some Di- 
electric Solids at Low Temperatures (Ex- 
perimental). R. Berman. Royal Society 
(London), Proceedings, Series A, Mathe 
matical and Physical Sciences, Vol. 208, No 
1092, August 7, 1951, pp. 90-108, illus 
22 references. 
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The Thermal Conductivity of Dielectric 
Solids at Low Temperatures (Theoretical ). 
P. G. Klemens. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 208, No. 1092, 
August 7, 1951, pp. 108-183, illus. 18 
references. 

The Thermo-Osmosis of Gases Through 
a Membrane. I—Theoretical. II—Ex- 
perimental. K.G. Denbigh and Gertrud 
Raumann. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and Phys 
ical Sciences, Vol. 210, Nos. 1102, 1103 
January 7, 22, 1952, pp. 377-387; 518-533, 
illus. 37 references. 

The Thermal Conductivity of Solid 
Helium. F. J. Webb, K. R. Wilkinson, 
and J. Wilks. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 214, No. 1119, 
October 9, 1952, pp. 546-563, illus. 37 
references. 

Design and Arrangement of Cooling 
Fins. F. Heiles. (Elektrotechnik und 
Maschinebau, Vol. 69, No. 14, July, 1952, 
pp. 323-331.) Engineers’ Digest, Vol. 18, 
No. 10, October, 1952, pp. 348-346, illus. 
6 references. For enclosed electrical ma- 
chines. 

The Free Convection Cell in Two Di- 
mensions. A. F. Pillow. Australia, De- 
partment of Supply, Aeronautical Research 
Laboratories, Report No. A. 79, May, 
1952. 31 pp., illus. 15 references. 

Measurement of the Thermal Accom- 
modation Coefficients of Gases. A. E. J. 
Eggleton, F. C. Tompkins, and D. W. B. 
Wanford. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and Phys- 
ical Sciences, Vol. 213, No. 1113, June 24, 
1952, pp. 266-273, illus. 6 references. 
Experiments with tungsten. 

The Thermodynamics of Combustion 
Gases: General Considerations. Stuart 
R. Brinkley, Jr., and Bernard Lewis. U.S., 
Department of the Interior, Bureau of Mines, 
Report of Investigations No. 4806, April, 
1952. 61 pp., illus. 23 references. 

The Significance of the Thermal Num- 
ber in Metal Machining. B. T. Chao and 


kK. J. Trigger. (American Society of 


Mechanical Engineers, Semi-Annual Meet- 
ing, June 15-19, 1952, Paper No. 52-SA- 
58. 14 pp.) Engineers’ Digest, Vol. 13, 
No. 9, September, 1952, pp. 311-313, illus. 
7 references. 

The Transients Arising from the Addi- 
tion of Heat to a Gas Flow. P. M. 
Stocker. Cambridge Philosophical Society, 
Proceedings, Vol. 48, Part 3, July, 1952, 
pp. 482-498, illus. 5 references. 

The Thermal Decomposition of Barium 
Azide. J.G. N. Thomas and F. C. Tomp- 
kins. Royal. Society (London), Proceed- 
ings, Series A, Mathematical and Physical 
Sciences, Vol. 210, No. 1100, December 7, 
1951, pp. 111-125, illus. 12 references. 


Water-Borne Aircraft 


High-Speed Water-Based Aircraft. 
Ernest G. Stout. S.A.E., National Aero- 
nautic Meeting, Los Angeles, October 1-4, 
1952, Preprint No. 814. 20 pp., illus. 4 
references. Historical survey and _ tech- 
nical design development; military and 
civilian applications. 


Engine Modification Improves (Grum- 
man) Widgeon (G-44). Aviation Age, 
Vol. 18, No. 5, November, 1952, pp. 72, 73, 
illus. 

The Navy's Patrol Planes. United 
States Naval Institute, Proceedings, Vol. 
78, No. 12, December, 1952, pp. 1356 
1365, illus. Designs from the 1914 
Glen Curtiss’s America to the 1952 PS5M 
and P54. 

Waterbased Jet Airliners Advocated to 
Pass Foreign Competition. R. Raymond 
Kay. Automotive Industries, Vol. 107, No 
9, November 1, 1952, pp. 48, 49, 114, 116, 
118, 120, illus. Discussion of engineering 
problems involving materials, production, 
and operation of supersonic aircraft at 
the S.A.E. National Aeronautic Meeting, 
Los Angeles, October, 1952 

Why Not A Jet Transport Seaplane? 
Western Aviation, Vol. 32, No. 11, Novem 
ber, 1952, p. 11, illus. Some problems. 

A Theoretical Investigation of the Ef- 
fect of Partial Wing Lift on Hydrody- 
namic Landing Characteristics of V-Bottom 
Seaplanes in Step Impacts. Joseph L 
Sims and Emanuel Schnitzer. U.S., 
N.A.C.A., Technical Note No. 2815, 
November, 1952. 20 pp., illus 
ences. 

Theory and Procedure for Determining 
Loads and Motions in Chine-Immersed 
Hydrodynamic Impacts of Prismatic Bod- 
ies. Emanuel Schnitzer U.S., N.AC. 
A., Technical Note No 
1952. 51 pp., illus 


3 refer 


2813, November, 
18 references. 

Water-Pressure Distributions During 
Landings of a Prismatic Model Having an 
Angle of Dead Rise of 22'/.° and Beam- 
Loading Coefficients of 0.48 and 0.97. 
Robert F. Smiley U.S., N.A.C.A., Tech 
nical Note No. 2816, November, 1952 
37 pp., illus. 8 references 

A Theoretical and Experimental In- 
vestigation of the Effects of Yaw on Pres- 
sures, Forces, and Moments During Sea- 
plane Landings and Planing. Robert F 
Smiley. U.S., N.A.C.A., Technical Note 
No. 2817, November, 1952. 98 pp., il- 
lus. 25 references 

The Application of Planing Characteris- 
tics to the Calculation of the Water-Land- 
ing Loads and Motions of Seaplanes of 
Arbitrary Constant Cross Section. Rob 
ert F. Smiley. U.S., N.A.C.A., Technical 
Note No. 2814, November, 1952 
illus. 23 references 

Draft Corrections for Water Surface De- 
flection under No. 1. Carriage of the 
R.A.E. Seaplane Tank. T. B. Owen 
Gt. Brit., Aeronautical Research Council, 
Current Papers No. 67, 1952 (March, 
1950). 15 pp., illus. 5references. Brit 
ish Information Services, New York. 
$1.00. 


37 pp., 


Wind Tunnels & Research 
Facilities 


Aerial Prospecting for Radio Active 
Materials. E. A. Godby, S. H. G. Con- 
nock, J. F. Steljes, G. Cowper, and H. 
Carmichael. Canada, National Research 
Council, Laboratories, Divisions of Me- 
chanical Engineering and Atomic Energy, 
Joint Report Nos WUR-17, CRR-495, 
March 13, 1952. 88 pp., illus. 10 refer- 
ences. 
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Government Collaboration in Aircraft 
Development. S. Scott Hall. S.A.E,, 
National Aeronautic Meeting, New York 
April 21-24, 1952, Preprint No. 764. 2 
pp., illus. 

Artificial Weather for Guided Missiles. 
Aviation Age, Vol. 18, No. 5, November, 
1952, pp. 60-65, illus. Goodyear Air- 
craft Corp.’s 440 cu. ft. environmental 
test chamber. 

Facilities and Equipment for Testing 
High Speed Aircraft. J.S. Holtoner and F 
J. Ascani. S.A.E., National Aeronautii 
Meeting, New York, April 21-24, 1952, 
Preprint No. 759. 18 pp., illus. A.F 
Flight Test Center at Edwards A.F.B 

Flight Test and Facilities for Naval 
Aircraft. W. V. Davis, Jr. S.A.E., 
National Aeronautic Meeting, New York, 
April 21-24, 1952, Preprint No. 760 6 
pp., illus. Organization and facilities of 
the Naval Air Test Center, Patuxent 
River, Md. 

Flying Laboratories; Special High- 
Speed Test Planes Compile Vital Aéro- 
nautical Data. Walter T. Bonney. Ord 
nance, Vol. 37, No. 195, November-De 
cember, 1952, pp. 418-421, illus. 

It Takes A Jet to Test a Jet; A Paper on 
G-E’s B-45 Flying Test Bed. Walter I 
Stanger and Weldon R. Orme. S.A.E., 
National Aeronautic Meeting, Los Angeles, 
October 1-4, 1952, Preprint No. 833. 10 
pp., illus. 

Mechanical ‘‘Nose’’ Guards Jet Pro- 
duction. Aviation Age, Vol. 18, No. 5, 
November, 1952, pp. 69-71, illus. Mine 
Safety Appliance Company’s vapor an 
alyzing and alarm instruments for safe- 
guarding turbojet-engine test cells and 
fuel tanks. 

Metals Processing Laboratory (at 
M.I.T.). Technology Review, Vol. 55, No 
2, December, 1952, pp. 89-92, 120, 122, 
illus. 

A Modern Engine Test Plant. Bo 
Hoffstrom. S.A.E., National Aeronautic 
Meeting, New York, April 21-24, 1952, 
Preprint No. 762. 20 pp., illus. Design 
criteria, service experience, and cost data. 

The Research Laboratories of Asso- 
ciated Electrical Industries Ltd. I—The 
Laboratory Organizations of the A.E.I. 
Group and the Fundamental Research 
Laboratory of the A.E.I. Arthur Fleming 
II—The Research Department of the 
Metropolitan-Vickers Electrical Company 
Limited. B.G. Churcher. III—The Re- 
search Laboratory, The British Thomson- 
Houston Company Limited, Rugby. L 
J. Davies. Royal Society (London), Pri 
ceedings, Series A, Mathematical and Phy 
ical Sciences, Vol. 210, No. 1101, Decem 
ber 20, 1951, pp. 145-172, illus. 3 refer 
ences 

Some Aspects of Research at the Royal 
Aircraft Establishment. The Enginee) 
Vol. 194, No. 5045, October 3, 1952, pp 
166, 467, illus 

The Aerodynamic Drag of a Free Water 
Surface. J. R. D. Francis. Royal S 
ciety (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol 
206, No. 1086, May 7, 1951, pp. 387-406, 
illus. 23 references. Measurements in a 
7.5 em. by 7 m. tunnel in which winds up 
to 14 m. per sec. can be made. 

Edge Waves on a Sloping Beach. 
Ursell. Royal Society (London), P» 
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for bore diameters from: .250 — 1.456 in. 


series 5101 - external type 


for shaft diameters from: .188 — 1.438 in, 


bowed WALDES TRUARC RETAINING RINGS 


Take up end-play resiliently, damp vibrations and oscillations. 
Bent like a bow out of plane at horizontal center line. The 
bowed Truarc ring acts in axial direction like a floating spring 
without losing its tight grip against the bottom of the groove. 

Maximum resilient end-play take-up: .015” to .020” 
depending on size of ring. 


play take-up isa 


series 5002 - internal type 


for bore diameters from: 1 — 10 in. 


series 5102 - external type 


for shaft diameters from: 1 — 10 in. 


beveled WALDES TRUARC RETAINING RINGS 


Take up end-play rigidly. When the ring is contracted (or 
expanded), the tapered edge acts like a wedge moving 
deeper into the groove and shifting in an axial direction 
until the ring abuts the machine part. 

Maximum end-play take-up, depending on ring size: 
internal types, .005” to .043”; external types, .005” to .040”. 


WALDES TRUARC is much more than a better way to hold parts together 


Thousands of manufacturers have already found that 
Truarc Retaining Rings cut production costs and speed 
assembly by simplifying product design. But that’s not all. 

Waldes Truarc engineers have extended the use of 
retaining rings by developing rings that perform addi- 
tional functions while acting as retaining shoulders. Those 
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2.463.360; 2,463,383: 2.487.602; 2.467.603; 2.491.306; 2.509.081 AND OTHER PATENTS PENDING. 


shown here take up end-play, compensate for wear and 
varying manufacturing tolerances. 

No matter what your problem, there’s a Waldes Tru- 
arc Ring designed specifically to solve it. Send us your 
drawings, your questions—Waldes Truarc engineers will 
work with you, at no obligation. 
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ceedings, Series A, Mathematical and Phys- 
ical Sciences, Vol. 214, No. 1116, August 
7, 1952, pp. 79-97, illus. 
Design of wave-maker. 

An Experimental Study of the Pressure 
Variations in Standing Water Waves. R. 
1. B. Cooper and M. S. Longuet-Higgins. 
Royal Society (London), Proceedings, Se- 
ries A, Mathematicaland Physical Sciences, 
Vol. 206, No. 1086, May 7, 1951, pp. 424 
435, illus. 5 references. 
wooden tank. 


13 references. 


Description of 


Flow Structure and Pressure Recovery 
in a Supersonic Open Jet Wind Tunnel. 
J. G. Hall. Canada, National Aeronauti- 
cal Establishment, Aerodynamics Labora- 
tory, Report No. LR-19, November 7, 
1951. 38 pp., illus. 4 references. 

Comparative Tests of Thick and Thin 
Turning Vanes in the Royal Aircraft 
Establishment 4 X 3-ft Wind Tunnel. 
kK. G. Winter. Gt. Brit., Aeronautical 
Research Council, Reports and Memoranda 
No. 2589, 1952 (August, 1947). 5 pp., 
illus. 6 references. British Information 
Services, New York. $0.50. 

The No. 2, 11'/.-ft. XX 8'/.-ft. Wind 
Tunnel at the Royal Aircraft Establish- 
ment, Farnborough. D. C. MacPhail, 
J. G. Ross, and E. C. Brown. Gt. Brit., 
‘leronautical Research Council, Reports 
and Memoranda, No. 2424, 1951 (August, 
1945). 55 pp., illus. 21 references. 
British Information Services, New York. 
$3.50. 

Methods for Windtunnel Measure- 
ments of Models of Vehicles, Vessels and 
Constructions. A. De Lathouder. Neth- 
erlands, Nationaal Luchtvaartlaboratortum, 
Amsterdam, Report No. A. 1241, 1951. 5 
pp., illus. 
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Pressure Plotting Tests in the Royal 
Aircraft Establishment High Speed Wind 
Tunnel on a 21 per cent Thick, Low Drag 
Aerofoil (Brabazon I Wing Root Section). 
A. B. Haines. Gt. Brit., Aeronautical Re- 
search Council, Reports and Memoranda 
No. 2617, 1952 (October, 1947). 24 pp., 
illus. 7 references. British Information 
Services, New York. $1.50. 

Windtunnel Is a Firing Range. Avia- 
tion Week, Vol. 57, No. 16, October 20, 
1952, p. 35, illus. Ames Aeronautical 
Laboratory's supersonic free-flight wind 
tunnel for missiles research 

The Wind Tunnel, The Basic Research 
Equipment in Aeronautical Engineering. 
O. G. Tietjens Vechanical Engineer, 
Bangalore, India, No. 2, December, 1951, 
pp. 1-9, illus. 

Corrections for Drag, Lift, and Moment 
of an Axially Symmetrical Body Placed in 
a Supersonic Tunnel Having a Two- 
Dimensional Pressure Gradient. I. ] 
Kolodner, F. Reiche, and H. F. Ludloff 
U.S., N.A.C.A cal Note No 
2837, Noveinber, 1952 
ences. 


15 pp. 2 refer 


Simulation of Linearized Dynamics of 
Gas-Turbine Engines. -J. R. Ketchum 
and R. T. Craig. V.A.C.A., Tech 
nical Note No. 2826, Noveinber, 1952. 25 
pp., illus 

The Upwash Correction for an Oscillat- 
ing Wingin a Wind Tunnel. Theodore R 
Goodman. Corne 
tory, Inc., Report N 1 D-744-W-1, July, 
1951. 19 pp., illus. 8 references. 

Wall Interference in Wind Tunnels of 
Closed Rectangular Section: Develop- 
ment of Equations. J. Sandersand J. R. 
Pounder. Canada, National Research 


7 reference 


nautical Labora 
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Council, Aeronautical Report No. AR-11 
(N.R.C. 2600), 1951. 28 pp., illus. 13 
references. 

Wind Tunnel Interference on Rolling 
Moment of a Rotating Wing. P. Mandl 
and J. R. Pounder. Canada, National 
Research Council, Aeronautical Report No. 
A R-10 (N.R.C. 2570, MA-216), 1951. 31 
pp., illus. 9 references. 

Design of High Speed Wind Tunnels. 
A. Ramachandran. Mechanical Engi 
neer, Bangalore, India, No. 2, Decem 
ber, 1951, pp. 10-18, illus. 25 references 

The High Speed Wind Tunnel at the 
Royal Aircraft Establishment, S. Farn- 
borough ( With Special Reference to Weld- 
ing, Shop Assembly and Site Erection). 
J. H. Bell. Institute of Welding, Trans- 
actions, Vol. 15, No. 5, October, 1952, pp 
133-148, illus. 

High-speed Wind-Tunnel Tests on 
Models of Four Single-engined Fighters 
(Spitfire, Spiteful, Attacker, and Mustang 
Parts 1-5. W. A. Mair (Editor). Ct. 
Brit., Aeronautical Research Council, Re 
ports and Memoranda No. 2535, 1951 
(April, 1945). 79 pp., illus. 2 references 
British Information Services, New York 
$4.50 

Investigation of a Diffraction-Grating 
Interferometer for Use in Aerodynamic 
Research. James R. Sterrett and John 
R. Erwin. U.S., N.A.C.A., Technic 
Note No. 2827, November, 1952. 36 pp., 
illus. 12 references. 

A Visit to Project Snort. James B 
Kendrick. Aviation Age, Vol. 17, No. 2, 
August, 1952, pp. 47-58, illus. Facilities 
and techniques of the supersonic research 
track for high-speed guided missiles and 
aircraft under construction at the Naval 
Ordnance Test Station, Pasadena, Calif. 


Eighth International Congress on Theoretical 


sponsored by the United Nations Educational, Scientific 


and Cultural Organization. 


Union. 


are designated by the U.S. National Committee for K. 
They are H. W. 


Theoretical and Applied Mechanics. 


It collaborates with the 
International Congress Committee, and many of its 
members are also members of the committee. The 
International Union of Theoretical and Applied Me- 
chanics consists of representatives of all the adhering 
national organizations, as well as of persons who were 
elected members in their own right. 
category H. L. Dryden, J. C. Hunsaker, Th. von Kar- 
man, R. von Mises, and S. Timoshenko belong to the 
The American National Delegates to the Union 


and Applied Mechanics 


(Concluded fron 


page 50) 


meeting in 


In this latter 


Committee. 


Emmons, N. J. Hoff, R. D. Mindlin, M. G. Salvadori, 
and R. J. Seeger. 
the exception of Th. von Karman were present at the 
Istanbul. 


All of the American delegates with 


During the 4-year interval 


between 1952 and 1956, the following persons will 
serve as officers of the International Union for Theo- 
retical and Applied Mechanics: H. L. Dryden, Presi- 
dent; J. Pérés, Vice-President; F. H. van den Dungen, 
Secretary (until 1954); G. Temple, Treasurer; M. 
Roy, N. J. Hoff, and J. M. Burgers, Assistant Treas- 
urers; K. Erim, R. Grammel, J. M. Burgers, and F. 
Odqvist (until 1954) members of the Executive 
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TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

Imperial takes erasures readily, 
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Drawings made on Imperial over fifty 
years ago are still as good as ever, 
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Forged-in Quality means Longer Life 
for Eaton Valve-Seat Inserts 


Eaton steel valve-seat inserts are made from hot-upset and 
pierced blanks. The forging process improves the physical 
characteristics of the steel, and provides superior wearing 
qualities in the finished inserts. 

The Eaton Saginaw Division is equipped by years of experi- 
ence, and modern specialized equipment for the high-volume 
production of seat inserts in all types and sizes—iron and 


steel, puddled or plain—for aircraft, motor cars, trucks, 
tractors, and Diesel engines. 


Be MANUFACTURING COMPANY 


General Offices: CLEVELAND, OHIO 
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Aeronautical Reviews 


Grundlagen der Aeromechanik und 


Flugmechanik 
By Arthur  Prdll. Vienna, 
Springer-Verlag, 1951. 612 pp., 
figs. $11.50. (In German.) 


The author of this book is well 
known as a professor of aeronautics 
who has been active in teaching and 
writing since the first World War. 
The author’s aim is to provide a book 
that welds the fundamental mathe- 
matical-physical concepts of fluid me 
chanies to those more or less technical 
aspects of flight and flight dynamics. 
The first part of the book is entitled 
Basic Aerodynamics and the second 
Flight Mechanics. 

A translation of the chapter head 
ings may serve to convey to the reader 
the contents of this volume: 


FIRST PART BASIC AERODYNAMICS 
(A) PHYSICAL FUNDAMENTALS 


(1) Properties of the air mass 
(2) Air resistance 


(B) MATHEMATICAL RELATIONS O! 
AERODYNAMICS 


(I) Flow Kinematics 
(3) General 
tlows 
(4) Two-dimensional flows 
(5) Theoretical relations and com 
putation 
(6) Two-dimensional flow around 
a cylinder 
7) Further applications of poten 
tial flows with sources and vor 
tices 


three-dimensional 


Flow Dynamics 
(8S) Dynamic pressure, impulse 
(9) Lift of a flow around a circular 
evlinder with circulation 
10) Euler’s equations 
11) Bernoulli’s equation 
12) Energy content of fluid flows 
13) Nonsteady and dividing sur 
faces 


(III) Conformal Representations and 
the Aerodynamics of Profiles 
14) General theory 
15) Examples of conformal repre 
sentations 
16) Theory of lifting profiles 
17) General survey for the choice of 
a profile 
(18) Cascade flow 
19) Supervelocities 


— BOOKS 


(20) The singularity method for 
thin airfoils (Birnbaum’s tech 
nique) 

(21) The hodograph method 

(22) Axially symmetric flow phe- 
nomena 


IV) Flows with Resistance 
(23) Resistance of the inner fric 
tion 
(24) The laminar boundary layer 
(25) The turbulent boundary layer 
on a flat plate 
(26) Experimental determination of 
profile drag 
(27) Means of preventing separa- 
tion 
(28) Motion of bodies in still media 


(V) Lifting Wings with Finite Span 
(29) Statement of problem (lift dis 
tribution, induced drag) 
(30) Examples for induced drag 
(monoplane) 
(31) Biplane 


VI) Gas Dynamics 
(32) Basie gas dynamics and prin 
cipal problems (supersonic flight) 


SECOND PART—-FLIGHT MECHANICS 


I) Theoretical and Practical Design 
Elements 
(33) Introduction 
(34) Principal diagrams of 
mechanics 


flight 


II, Performance 
(35) The propulsion of the airplane 
(36) Theory of the propeller 
37) Application of screw theory 
38) Choice and computational pro 
cedure of propellers 
39) Combined operation of engine, 
propeller, and airplane 
III, The Speed Performance of the 
Airplane 
(40) The speed in the horizontal 
plane 


For information on 1.A.S. 
Library Service Facilities, 
see page 80 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 
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(41) Preliminary design of an air 
plane 

(42) Flight mechanical consider- 
ations according to the compu- 
tations of M. Schrenk 


(IV) Climb Performance of an Air- 
plane 


(43) General preliminary thoughts, 
flight at low altitudes (constant 
density) 

(44) High-altitude climbs (variable 
density) 

(45) Climb at steep angles 

(46) Numerical examples 
ing flight) 

(47) Flight at high altitudes 


(climb 


(V) Special Performance Problems of 
Airplanes 


(48) The range of an airplane 
(VI) Nonstationary Flight Conditions 


(49) Accelerated flight condition 

(50) Take-off and landing 

(51) Influence of small variations 
of the principal parameters 


(VII) Flight Properties Stability of 
the Airplane 


(52) Center of pressure and moment 
of flat and cambered surfaces 

(53) Static longitudinal stability: 
moment equilibrium 

(54) Static stability of the airplane 

(55) Static directional and lateral 
stability 


(VIII) Dynamic Stability of the Air- 
plane 


(56) General introduction 

(57) Dynamic stability and longi 
tudinal oscillations 

(58) Flight mechanical amplifica- 
tion of general longitudinal mo 
tions 

(59) Control and controllability 

(60) Dynamic lateral stability 

(61) Dynamic directional stability 

(62) An additional example for 
coupled airplane motions 

(63) Autorotation 

(64) Spins 

(65) Remarks on the statics of air 
planes 

(66) Forces and their distribution 

(67) Statics of airplane parts 


The book concludes with an index 
of names and one of subjects. 

Examination of the foregoing con 
tents will convince the reader that 
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Professor Proll has actually fulfilled 
his aim to include in one volume the 
principal material contained in such 
books as Durand’s Aerodynamic 
Theory or Prandtl-Tietjens encyclo 
pedic work. 

On reading the book, one is immedi- 
ately impressed with the fact that it 
follows the classical approach in every 
respect. Only the absolutely basic 
concepts are offered. Even the refer 
ences follow this conservative ap 
proach. The few references to the 
German work done during or just 
prior to World War II may be due to 
Professcr Prdll’s conservative and 
classical approach or else to his in- 
ability to obtain those war papers 
of sufficient importance for inclusion 
in his book. 

There are many graphical ap 
proaches to performance which are 


AERONAUTICAL 


ENGINEERING REVIEW 


unique in their simplicity and their 
directness. A study of these graphical 
approaches would, the reviewer be 
lieves, be useful to many preliminary 
designers. 

Concerning the Schrenk method of 
performance evolution, it should be 
mentioned that this method is essen 
tially the Oswald performance com 
putation method, both methods uti 
lizing the equivalent parabolic polar 
for the airplane. 

For those American engineers who 
read German, this book would be a 
useful addition to their libraries be 
cause of its conciseness and clarity. 
University lecturers will find in this 
book much valuable supplemental 
work to such standard English works 
as Perkins and Hage on performance 
and stability and Duncan on stability. 
Because it lacks recent references and 


BH. AIRCRAFT CO. ine. 


FARMINGDALE, NEW YORK 


FEBRUARY, 


1953 


offers little in nonclassical work, the 

research worker may not find this 

volume as useful as other less con 
servative works. 

Dr. AuGusT RASPET 

Head, Aerophysics Department 

Engineering Research Station 

Mississippi State College 


Instrument Engineering. Vol. 1, 
Fundamentals 


By C. S. Draper, Walter McKay, 
and Sidney Lees. New York, 
McGraw-Hill Book Company, 
Inc., 1952. 288 pp., diagrs., figs. 
$6.00. 


Instrument [Engineering is written 
for those who intend to design or 
evaluate complex types of instrument 
regulating or servo systems. This 
type of complex system is presently 
associated to a large degree with the 
performance and control of high-speed 
aircraft and missiles. Because of the 
nature of the subject, this work is par 
ticularly suitable for advanced stu 
dents taking the instrument engineer 
ing course and for those who have 
adopted instrument design and de 
velopment as a profession after gradu 
ation. 

Instrument Engineering is divided 
into three volumes. Volume 1 deals 
with methods of analyzing and ex 
pressing instruments. Volume 2 de 
scribes methods of associating mathe 
matical solutions with the forms d« 
veloped in Volume 1. In Volume 3, 
the application of “Instrument Engi 
neering’ methods to typical problems 
is described. 

Volume 1 develops a method for 
taking simple instrument systems, 
breaking them down into components 
and input and output functions. It 
expresses the performance of the in 
strument by developing symbols with 
a specific meaning for each type of 
component, depending upon the fun 
tion of the component, in the instru 
ment system. The system for sym 
bolizing functions is developed to an 
elaborate state. 

These functions are broken down 
into primary as well as other functions, 
such as interfering and modifying 
functions of various orders and magni 
tudes. 

The author analyzes static and dy 
namic systems by means of block 
diagrams, vectorial methods, and per 
formance curves of various types 
This is in addition to describing meth 
ods of expressing various functions 
and analyzing them by the means al 
ready described. 

The latter part of the book describes 
methods of expressing certain systems 
in mathematical terms. Volume | 
can be used as a tool by the instrument 
engineer to express himself by means 
of symbols and forms which may be 
universally understood by others in 
this field. This will enable him to 
proceed to Volume 2 where the forms 
of the various instrument systems 
will assume mathematical significance 
capable of solution. 
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It is the opinion of the reviewer, 
who has been associated with instru- 
ment system design for the past seven 
teen years, that Instrument Engineer 
ing, in the hands of young engineers 
who intend to specialize in this field, 
will be a valuable asset. It will en 
able them to expedite greatly the de 
sign and development of instrument 
systems. 

This advantage will be forthcoming 
as a result of the orderly and mathe- 
matical approach to the problem 
rather than the cut and try methods 
previously employed to a large extent 
in this field. 

JAMES E. BEVINS 
Chief Engineer 
Mechanical Accessories Section 
Eclipse-Pioneer Division 
Bendix Aviation Corporation 


Book Notes 


MATERIALS 


Advanced Mechanics of Materials. Fred B 
Seely and James O. Smith. 2nd Ed New York, 
John Wiley & Sons, Inc., 1952. 680 pp., diagrs 
figs $8.50 

Since the first edition of this work was pub 
lished in 1932, many important contributions have 
been made to the subject of mechanics of mate 
rials, and as a consequence the treatment in this 
edition has been made more comprehensive and 
The book 
was prepared primarily for advanced under 


much new material has been added 


graduate and first-year graduate students in 
engineering, with the needs of design and research 
engineers being kept in mind. In fact, this second 
edition is essentially a new book. The book con 
sists of six parts, two new parts having been 
added The Influence of Small Inelastic Strains 
on the Load-Carrying Capacity of Members, and 
Introduction to Instability—-Buckling Loads 
Useful material not previously published has 
also been presented on a number of the topics 
throughout the book. Two new appendixes have 
been added. Fred B. Seely is Professor Emeritus 
of Theoretical and Applied Mechanics, Univer 
sity of Illinois; James O. Smith is Professor of 
heoretical and Applied Mechanics 


Contents Part I Preliminary Consider 
ations. (1) Analysis of Subject (2) Elemen- 
tary Stress Formulas for Static Loads (3) 


Stresses and Strains at a Point, Theories of Fail 
ure by Yielding 

Part II, Special Topics on the Strength and 
Stiffness of Members Subjected to Static Loads 
4) Shear Center for a Cross Section of a Beam 
5) Unsymmetrical Bending. (6) Curved Flex 
ural Members (7) Beam on Continuous Elastic 
Support. (8) Flat Plates. (9) Torsional Re- 
sistance of Bars Having Non-Circular Cross Sec- 
tions (10) Thick-Walled Cylinders (11) Con- 
tact Stresses 

Part III 
tration 


Localized Stress—Stress Concen 
(12) Values and Significance of Localized 
Stresses in Various Members 

Part IV, Energy Methods (13) Consider 
ations of Energy Principles for Determining Rela 
(14) De 
flection of Members and Simple Structures by 
(15) Deflection of Mem 
bers and Simple Structures by Unit Load or 
Dummy Load Method. (16) Forces and Mo- 


tions Between Loads and Deflections. 


Castigliano’s Theorem 


ments in Statically Indeterminate Members and 
Structures 

Part V, Influence of Small Inelastic Strains on 
the Load-Carrying Capacity of Members. (17) 
Effect of Small Inelastic Strains in Axially Loaded 
Members and in Straight Beams (18) Effect 


BOOKS 


of Small Inelastic Strains for Combined Bending 
(19) Introduction to Ultimate 
Load Analysis of Statically Indeterminate Mem- 


and Axial Loads. 


bers. 
Part VI, Introduction to Instability— Buckling 
Load (20) Elastic and Inelastic Buckling of 


Columns. (21) Buckling of Cylindrical Tubes 
Under Uniform External Pressure. 

Appendix I, A Brief Introduction to the Mathe 
matical Theory of Elasticity Appendix II 
The Elastic-Membrane (Soap-Film) Analogy for 
Torsion. Appendix III, Properties of an Area 
Index. 


POWER PLANTS 


Fundamentals of Internal Combustion Engines; 
As Applied to Reciprocating, Gas Turbine, and 
Jet Propulsion Power Plants. Paul W. Gill 
James H. Smith, Jr., 
Annapolis, The United States Naval Institute 


and Eugene J. Ziurys 


1952. 566 pp., illus., diagrs., figs. $5.00 


Series motor suitable for 
many intermittent duty ap- 
plications where space 
and weight are important 
considerations. 


SPECIAL 
FRACTIONAL HORSEPOWER 


This textbook was prepared primarily for use 
in the first-class year at the U S. Naval Academy. 
The purpose of the text is to present the basic 
theory, fundamental principles, and performance 
characteristics of the three major categories of 
internal combustion engines—the spark ignition 
engine, the compression ignition engine, and the 
gas turbine. A secondary purpose is to acquaint 
the student with the nomenclature of the various 
component parts of these engines, the capabilities 
and limitations of the various types of power 
plants, current development trends, and future 
applications. 


The text is arranged in two distinct parts 
Part I, more than half of the book, covers the re- 
ciprocating types of internal combustion en- 
gines—i.e., the compression ignition and spark 
ignition power plants. The second part of the 
text is devoted to the gas turbine, particularly 
as applied to shipboard installations and the jet 


propulsion field 


Lightweight universal 
metor for portable de- 
vices requiring a self- 
ventilated, high-speed 
motor, 


APPLICATION 


MOTORS 


The wide use of Lamb Electric Motors in aircraft components, 
home appliances, portable electric tools and other portable 
devices is impressive evidence of the fact that they combine 
thorough dependability with low weight. 


To obtain these and the other advantages of Lamb Electric 
specially engineered motors, it is important that the motor be 
considered while the product is still in the design stage. 


The Lamb Electric Company Kent, Ohio 


In Canada: Lamb Electric — Division of 
Sangamo Company Ltd.— Leaside, Ontario 


THEY’RE POWERING AMERICA'S esl PRODUCTS 


nb Elecluce 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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ENGINEERS 


FOR ATOMIC 
WEAPONS INSTALLATION 


Mechanical Engineers, Electronics and Electrical 
Engineers, Physicists, Aerodynamicists, and Mathe- 
maticians. A variety of positions in research and 
development open for men with Bachelors or 


advanced degrees with or without applicable 
experience. 
These are permanent positions with Sandia 


Corporation, a subsidiary of the Western Electric 
Company, which operates the Laboratory under 
contract with the Atomic Energy Commission. The 
Laboratory offers excellent working conditions and 
liberal employee benefits, including paid vaca- 
tions, sickness benefits, group life insurance and 
a contributory retirement plan. 


Albuquerque, 
150,000, is located in the Rio Grande Valley, one 


mile above sea level. Albuquerque lies at the 
foot of the Sandia Mountains which rise to 
11,000 feet. Cosmopolitan shopping centers, scenic 
beauty, historic interest, year ‘round sports, and 
sunny, mild, dry climate make Albuquerque an 
ideal home. New residents experience little 
difficulty in obtaining adequate housing in the 
Albuquerque area 


THIS IS NOT A 
CIVIL SERVICE APPOINTMENT 


Make Application to the 
PROFESSIONAL EMPLOYMENT DIVISION 


NID A 


center of a metropolitan area of 


SANDIA BASE 
ALBUQUERQUE, N. M. 


“ng 
AN INVITATION 


TO YOU 10 G0 
PLACES WITH 


FAIRCHILD 


A secure future, exceptional 
opportunities for advancement, 
and a high starting salary await 
you at FAIRCHILD. We have open- 
ings right now for qualified en- 
gineers and designers in all 
phases of aircraft manufactur- 
ing. 

Paid vacations, liberal health 


Robert D. Gilson, Chief 
of Structures. Has 
worked on many top 
aviation projects in the 
aircraft industry, spe- 
cializing in structural 
problems. 


and life insurance coverage, 

5-day, 40-hour week as a base. iy 
Premium is paid when longer 

work week is scheduled. 


Fa 


ENCINE AND AIRPLANE CORPORATION 


HAGERSTOWN, MARYLAND 


AIRCHILD 


ELECTRONICS ENGINEERS 
© Group @ Field @ 


AIRCRAFT ARMAMENTS’ 


Project @ Design 


Junior @ § 


entor 


development engineering program 


in the fields of radar, fire control and associated equipment has 
provided more openings for men at all levels of experience. 


If you are considering a change and are looking for a y« 
growing company with a continuing program of develop 


yung, 
ment 


work, we would appreciate receiving your resume and would 
welcome the opportunity of providing you with information 


about our company. 


D. J. WISHART 


Director of Personnel 


BALTIMORE 15, MD. 


g DESIGNERS AVAILABLE 


“CAL-AERO TECH” graduates are immediately useful 
without break-in...and dependable. 
EXPERIENCE 
ik 4000 hours on board and in aircraft shops, with fundamentals and ac- 
tual work assignments under supervision of Aircraft Factory Experienced 
Designers — specializing in design of component parts — proficient 
P| in layout, strength checking and manufacturing process analysis. 
New class graduates each month— serving Douglas « North 


American * Boeing Northrop Curtiss-Wright Lockheed 
Convair Ryan Airesearch and many others. 


HIRE A “CAL-AERO” GRADUATE — HE’LL DELIVER THE GOODS 


Phone or write 


CAL- AERO TECHNICAL INSTITUTE 
oo Central Air Terminal — Glendale 1, California 
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SACRAFT 
ARMAMENTS 


Personnel Opportunities 


Wanted 


Aeronautical Engineer 
ngineering in program of Flight Safety con 
ducted for U.S.A.F. by University of Southern 
California 


To teach aeronautical 


Desirable qualifications: B.S. in 
AI teaching and practical experience in aero 
Salary $7,000-$9,000 

Address replies to 
Dr. Louis Kaplan, Office of Flight Safety, Uni- 
versity of Southern California, Los Angeles 7 


dynamics, structures, etc 


depending on qualifications 


Calit 


Engineers—Opportunities for employment in 
the Naval Aviation Program exist in the Bureau 
of Aeronautics, Department of the Navy, Wash 
ington, D.C. 


ence in aerodynamics are wanted to fill civil serv- 


Professional engineers with experi 


ice positions up to and including grade GS-11 
$5,940 per annum. A professional engineer with 
experience in hydrodynamics and in Seaplane 
lowing Tank work is desired to fill a civil service 
position, grade GS-11, at $5,940 per annum 
\plications may be submitted on Standard 


Form 57, Application for Federal Employment, t« 


the Department of the Navy, Bureau of Aero 

Attention PE-22 
The Standard Form 5 

ivailable at U.S. Post Offices or may be obtained 


Personnel Division 
Washington 25, D.C 


nautics 


by writing to the Personnel Division, Bureau of 


Aeronautics. For additional details and informa 
tion call or write to the Personnel Division 
Visitors to the Washing 
ton area may call at Room 3909 of the Main Navy 
Building, 19th and Constitution Avenue, N.W 


Bureau of Aeronautics 


457. Development Engineer—A large Cleve 
iand manufacturer is now adding a jet-engine 
development laboratory and expanding its auto 
motive engine research and development facili 
tic There are several openings for aeronautical 
ind automotive engineers whose primary interest 
is engine development. We are not engine build 
ers, but have been active in the research and 


‘lopment of engine components and acces 
sorie Make your reply complete 


454. Professor—-State university located in 
the East has an opening for a professor to teach 
internal combustion engines and related courses 


t mechanical and aeronautical engineering 


Excellent opportunity present to de 


students 


velop strong program in power-plant field 
Kindly furnish personal data, educational back 


ground, and experience in initial reply 


445. Instructor or Professor 
Engineering Department of a large Midwestern 


Aeronautical 


university has position open in its teaching staff 
Prefers man with Ph.D. degree and experience 
to teach aircraft structures, design, and related 


bjects. Salary and rank dependent upon back 
ground, Excellent town in which to live 


ing school and department 


Grow 


444. Landing Gear Engineer 
design and stress-analysis experience 


3 to 5 years of 
Knowledge 
of landing-gear drop testing also helpful. Must 
} 


ve capable of preparing stress reports. Salary 


commensurate with experience 
443. Aircraft Hydraulic Engineers 
of Aircraft Hydraulics essential. 


Knowl 
Acquaint 
ance with military design specifications also 
helpful. Must have working knowledge of manu- 
facturing and test procedures. Salary commen 


surate with experience. 


This section is for the use of individual members of the Institute seeking new connections and 
oe organizations offering employment to Aeronautical specialists. Any member or organiza- 
tion may have requirements listed without charge by writing to the Secretary of the Institute. 


Available 


455. Aeronautical 
Executive 
of initiative, with 17 years’ experience in the avia 
tion industry 


Engineer and Aviation 
Young, aggressive, responsible, full 


This experience includes 5 years 
at management level and 12 years of comprehen- 
sive engineering assignments. The management 
experience includes successful handling of sales 
instruments and accessories); contract negotia- 
tion in specifications and financial; and contacts 
with all aircraft manufacturers, air lines, U.S.A.F. 
and BuAero, and some production. Engineering 
experience was particularly demanding in stress 
analysis, airplane structural design, testing, aero- 
dynamics, and supervision. This covers partici- 
pation in eleven complete aircraft projects and 
approximately 39 others of a preliminary or par- 
tial nature as a project engineer, project 
stress and structural engineer, or senior engineer 
Familiar by contact and execution with all de- 
partments and divisions of aircraft design, pro- 
duction, procurement, and_ sales. University 
graduate, Who’s Who in Engineering, Who’s Who 
in Aviation, registered professional engineer, certi- 
ficated private pilot. Desires interview with re 
sponsible companies seeking top-level manage- 
ment personnel to handle engineering, sales engi- 
neering, aviation division, or equivalent. 


453. Aeronautical Engineer—B.S., M.S. in 
Aero. Engrg. Nine years’ experience in structures 
aerodynamics, dynamic analysis, and manufac- 
turing. Papers published. At present, project 
engineer directing dynamic analysis of a missile. 
Interested in staff or administrative position in 
missile engineering, level commensurate with 
salary over $10,000 
tory given only on receipt of letter describing 
specific position 


Detailed professional his 


452. Flutter and VibrationEng ineer 
M.Ae.E. Age 28 
perience in the fields of vibration and flutter 


B.Ae.E 


Four years of diversified ex 


including allied instrumentation with one of the 
largest air-frame manufacturers on the East Coast 
Desires stimulating position requiring ingenuity 
and imagination Interested in research and de 
velopment work with progressive concern or a 
position as senior vibrations engineer in a super- 
visory capacity. Also interested in becoming a 
partner or active member in an associated private 
business venture and willing to invest small sum 
of money. East Coast location preferred but will 
relocate if salary is right 


451. Aero-Mechanical Engineer—5 years of 
college, B.S.E. Two years of junior design and 
production-design liaison; 6 months hydraulic 


servos. Former bomber-transport pilot. Desires 


The number preceding the notices 


represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 


which inquiries should be addressed. 


a responsible position as a development, sales 
service, field, or junior project engineer. Prefers 
a small eastern company. Will consider all in 


quiries 


449. Engineer—B-S. in M.E., M.E. 
an outstanding record in design development, 


Offering 


sales engineering, and administrative experience 
for last 13 years. Extensive experience in aircraft 
structures, light-alloy products design, and re- 
inforced plastics production and design forms 
technical background. Author of several papers 
on these subjects. Proved capability of group 
A wide range of interests &ids facility 
of meeting people easily 


direction. 
Seeking supervisory or 
administrative position in industry allied with 
above subjects. Will consider sales engineering 
territory for large basic-material producing com- 
pany. Complete résumé upon request Please 
indicate nature and salary range of available 
positions in first letter. 


448. Washington Representation—Well-es- 

tablished and competent technical representative 
desires part-time representation work before 
Government agencies for one or two additional 
clients on retainer fee basis No commission 
work accepted. 
446. Translator—Russian translator  inter- 
ested in part-time work on technical and scientific 
subject matter in the aeronautical engineering 
field. Postgraduate engineering degree and 15 
years’ experience in various phases of air-frame, 
engine, and equipment manufacture and test. 
Familiar with current developments and ter- 
minology in aircraft and guided missiles. 


442. Canadian Engineering Sales Executive 
With Dominion-wide personal 
aviation and industrial fields; seeks contact with 


contacts in 


United States company interested in entering or 
improving organization in Canada. First-class 
references available Presently General Sales 
Manager for Canadian company. Will consider 
manufacturing or representation for mechanical 


components, all systems. 


441. Engineer—B.S. Aero. Engr. Supervisory 
experience as assistant chief of laboratory. Ex- 
perience in the following categories: dimensional 
inspection including use of: vernier-type equip- 
ment, supermicrometers, profilometers, compara- 
tors, and other high-precision equipment; layout 
and stress analysis of structural jigs and fixtures: 
electrical testing including use of multimeters, 
oscillographs, strain gages, and other electrical 
equipment; testing for physical properties of 
metals, plastics, rubber, and cloth including use 
of various types of tension, compression, and 
fatigue machines; testing and analysis of corro- 
sion-resistance properties of metals; micro- 
examination of metal structures including use of 
metallograph, polishing, etching, and molding 
machines; operation and analysis of magnetic 
particle testing and static process of inspecting 
nonmetallic materials; operation of X-ray ma- 
chine and analysis of radiographs of metal com- 
ponents; photographic work including copying, 


developing, printing, and photomacrographs; 
correlated data from various clepartments and 
report writing; and assisted in setting standards 


for classification of metal defects 
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OUTSTANDING 
ENGINEERING 
OPPORTUNITY 


Are you a specialist or a recent 
graduate proficient or interested 


1993 
Challenge 
in one or more of the following 


To You elas | AERONAUTICAL 
ENGINEERING 
CATALOG 


Available Soon 


Here is 
North American’s 


Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow’s aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too. 


Internal Aerodynamics 
External Aerodynamics 
Ballistics 


Ram Jet and Turbo Jet 
Test and Performance 


Transonic and Super- 
sonic Test Operations 
North American Extras — Turbine and Compres- CONTENTS: 


Salaries commensurate with ability and 


experience ® Paid vacations ® A grow- 
ing organization © Complete employee 
service program ® Cost of living bo 
nuses ® Six paid holidays a year @ Fin- 
est facilities and equipment @ Excellent 
opportunities for advancement ® Group 
insurance including family plan @ Paid 
sick leave @ Transportation and mov 
ingallowances® Educational refund pro 
gram ® Low cost group health (includ- 
ing family) and accident and life insur- 
ance © A company 24 years young. 


Complete technical data 
Sverdrup & Parcel, Inc., is en- 
gaged in the design of advanced 
and unusual aeronautical test facil- 
ities which require the theory and 
application of these special fields. 
The wide variety of our work, 


on hundreds of aircraft 
parts, materials, acces- 


sories and equipment, 


Over 45,000 individual 


listings to the manufac- 
embracing the design of general deities 


industrial facilities of all types, turers of more than 2,500 
offers challenging problems and 


provides excellent opportunity 


aircraft and guided mis- 
Write Today 

Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 


sile parts. 
for individual development and 
advancement. Starting salary The names and _ latest 
and extent of responsibility are 
dependent upon individual abil- 
ity and experience. Fringe ben- 


addresses of the principal 


manufacturers of every 


CHECK THESE OPPORTUNITIES 
at North American 


Aerodynamicists 
Stress Engineers 
Aircraft Designers and Draftsmen 
Specialists in all fields of 
aircraft engineering 
Recent engineering graduates 
Engineers with skills adaptable to 
aircraft engineering 
Electrical and Electronic Engineers 


NORTH AMERICAN 
AVIATION, INC. 


Dept. 1, Engineering Personnel Office 
Los Angeles International Airport 


Los Angeles 45, Calif.; Columbus 16, Ohio 


North American Has Built More Airplanes 
Than Any Other Company In The World 


efits include: an unusually attrac- 
tive Employee Benefit Plan which 
furnishes insurance features and 
provides for retirement; paid va- 
cations, holidays and sick leave; 
overtime rates; and an employ- 
ees’ club which offers interesting 
social and practical values. Two 
accredited universities offer op- 
portunity for advanced educa- 
tion. 


Your letter of inquiry will receive 
prompt attention and reply. 


Please write to 


SVERDRUP & PARCEL, Inc. 


Consulting Engineers 
915 OLIVE ST. ST. LOUIS 1, MO. 


type of aircraft and 
guided missile component 


now being produced. 


Publication Date 
March, 1953 


INSTITUTE OF THE 


AERONAUTICAL SCIENCES 
2 East 64th St., New York 21, N.Y. 


138 
| 


